APPENDIX А 
VERSAbus CONNECTOR/PIN DESCRIPTION 


A。1 INTRODUCTION 


This appendix contains three tables that describe the VERSAbus ріп connections. 
Table А-1 identifies the VERSAbws interface signals by signal mnemonic, 
connector and pin number, and signal characteristic. Table А-2 identifies 
connector P1 by pin number and signal mnemonic. Table A-3 identifies connector 
P2 by pin number and signal memonic. Table A-4 provides the dc characteristics 
of the VERSAbus interface signals. نہ‎ 


TABLE A-1. VERSAbus Interface:Signal Identification 


ттт И ван —— — 
SIGNAL AND “ы: 
MNEMONIC | PIN NUMBER HS БЕСТЕ NAME AND DESCRIPTION 


ACCLK Pl: 69 | AC CLOCK =. A tot em-pole, input clock signal that 
indicates. the power. line Twp: and zero trans- 
it ion points. 


ACFAIL* Pl: 78 АС: FAILURE . — An дир low, . opeii-co! lector signal] | 
. which indicates that the ac input to the power: supply“ 


is no longer active or that the required input 
voltage levels аге not being met.. 


APARITYO* P1: 33 ADDRESS PARITY 0 — -Three-state, bidirectional signal 
which is the odd желу bit for address bits 
A01*-A23*. 


APARITY1* P2: 88 ADDRESS PARITY 4 - Three-state, bidirectional signa 
which is, the odd parity. dit for address bits 


A24*-A31* for use in 32-bit. expansion. - 


AS* Pl: 30 | ADDRESS STROBE ~An active. Лом самоће, iik 
signal. that indicates a valid address fs on the 
address bus. 


А01*-А23* Р1: 36- ` ADDRESS - dus (bits ри 23) . - Tebiet: output ге 


58 lines. that specify a memory address. | | 
A24*-A31* P2: 89- ADDRESS. bus (bits 24-31) - еее. output 
96 | address lines that are reserved for future кетер 


-af the address bus to 32 bits. 


BBSY* Pl: 112 | BUS BUSY - An active Том, der est lechor "она 
generated by the current bus master to. indicate that 
it is using the bus. 2 | : 


BCLR* ТЕ 113 BUS CLEAR - an act ive low, . а AR signa 
generated by the bus arbitrator to remove the current 
bus master in the ebent a higher level is Fa 

the bus. 


. 


TABLE А-1. 


е SIGNAL 
MNEMONIC 


BERR* 


BGOIN*- 
BG4IN* 


BGOOUT*- 
BG40UT* 


BR0*-BR4* 


BREL* 


DPARITYO* 
DPARITY1* 


DPARITY2* 
DPARITY3* 
DSO* 


051% 


VERSAbus Interface Signal Identification (cont'd) ` 


CONNECTOR 
AND 
PIN NUMBER 
PI: 97, 

99, 
101, 
103, 
105 
P1: 98, 
100, 
102, 
104, 
106 
Pl: 107- 
111 
Pl: 114 
Pl: 21 
P1: 22 
P2: 103 
P2: 104 
Pl: 25 
P1: 26 


SIGNAL NAME AND DESCRIPTION 


BUS ERROR - An active low, open- Peeters input 
signal generated by a peripheral device. This signal 


indicates that an unrecoverable error has occurred 


and the bus cycle must be aborted. 


BUS GRANT (0-4) IN - Active low, totem-pole。 | input 
signals. Bus grant іп and out signals form a 


daisy-chained bus grant. The bus grant in signal. 


indicates to this board that it may become the next 
bus master. 


BUS GRANT (0-4) OUT - Active low, totem-pole, output 
signals. Bus grant іп and out signals form а 
daisy-chained bus grant. The bus grant out signal 
indicates to the next board it may become the next 
bus master. 


BUS REQUEST (0-4) - Active low, open-collector output 


signals. These signals indicate that a board in the 
daisy-chain requires access to the bus. | 


BUS RELEASE - An active low, open-collector input 
signal generated by a peripheral device. This signal 
serves two purposes. First, it indicates to the 
current bus master that it must relinquish the bus 
within 16 bus cycles. Second, it prevents the bus 
arbitrator from récognizing or acknowledging all bus 
requests except level zero (BRO*). 


DATA PARITY 0 - Three-state, bidirectional signal 
which is the odd parity bit for data bits 000*-007*. 


DATA PARITY 1 ~ Three-state。 bidirectional . signal 
which is the ода parity bit for data bits 008*-015*. 


DATA PARITY 2.- Three-state, bidirectional signal 
which is the odd parity bit for data bus 016*-023* 
for use in 32-bit expansion. 


DATA PARITY 3 - Three-state, bidirectional signal 
which is the odd parity bit for data bits D24*-D31* 
for use in 32-bit expansion. 


DATA STROBE 0 - An active low, three-state, output 


signal that indicates a data transfer will occur on 


data lines 000*-007*. 
DATA STROBE 1 - An active low, three-state, output 


signal that indicates a data transfer will occur on 
data lines. 008*-015*. 
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TABLE А-1. VERSAbus Interface Signal Identification (cont'd) 


CONNECTOR 
| SIGNAL AND 
- | MNEMONIC | PIN NUMBER SIGNAL NAME AND DESCRIPTION 


052% P2: 99 DATA STROBE 2 - An active low, three-state, output 
signal that indicates a data transfer will occur on. 
data lines D16*-D23*. 


053“ P2: 100 DATA STROBE 3 - Ап active low, three-state, output 
signal that indicates a data transfer will occur on 
data lines D24*-D31*. 


DTACK* Pl: 29 DATA TRANSFER ACKNOWLEDGE - Ап active low, ореп- 
۱ collector, input signal generated by а peripheral 
device. This signal indicates that valid data is 
available on the data bus during a read cycle, or 
that data has been accepted from the data bus during 
a write cycle. 


D00*-D15* Pl: 5- DATA bus (bits 0-15) - Three-state, bidirectional 
20 data lines that provide a data path between the bus 
master and the peripheral device. 


FFP 


D16*-D31* P2: 105- DATA bus (bits 16-31) - Three-state, bidirectional 
120 -data lines that are reserved for future expansion to 


| 32-bit machines. | 

ө EXTDADR* Pl: 60 EXTENDED ADDRESS - An active low, three-state, output Я 
signal generated Бу the bus master. This signal 

indicates that the memory space beyond the lower 16 


megabytes. is being addressed. i 
ГЕ 
FCO*-FC3* Pl: 83- FUNCTION CODE (0-3) - Three-state, output signals 5 
86 generated by the bus master. These signals indicate E: 
the bus master state. ER, 
. GND P1:3,4,23, GROUND 
24,27,28, 
31,32,61, 
62,67,68, 
45,18, 
119,120, 
123,124, 
135-140 
GND Ра: 1-6, GROUND 
13,14, 
97,98 
101,102 | 
ТАСК* Р1: 94 INTERRUPT ACKNOWLEDGE - А three-state signal. This Ud 
№ line indicates the bus master. is responding to ап га 
/ interrupt. request and expects a vector to be placed A 


on the data bus. 
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TABLE A-1. VERSAbus Interface Signal Identification (cont'd) 


CONNECTOR 
SIGNAL AND 
© MNEMONIC PIN NUMBER SIGNAL NAME AND DESCRIPTION 

IACKIN* 816 95 INTERRUPT ACKNOWLEDGE IN - An active low, totem-pole, 
input signal. IACKIN* and IACKOUT* signals form a 
daisy-chained IACK*. The ‘IACKIN* signal indicates to 
this board that a vector fetch is in progress. 

IACKOUT* Pl: 96 INTERRUPT ACKNOWLEDGE OUT - Ап active low, 
tot em- pole, output signal.  IACKIN* and IACKOUT* 
signals form а daisy-chained IACK*. Тһе IACKOUT* 
signal indicates to the next board that a vector 
fetch is in progress. 

IOEN* Pl: 59 INPUT OUTPUT ENABLE - An active low, three-state, 
output signal generated by the bus master. This 
signal indicates that the address bus contains an 1/0 
address. | 

[1/0 PIN] Р2: 17- INPUT/OUTPUT PIN - Signal lines reserved- for 

66 peripheral signal interface. 
IRQ1*-IRQ7*| Pl: 87- INTERRUPT REQUEST (1-7) - Active low, open-collector, 
93 input signals that generate a prioritize interrupt. 
Level seven is the highest priority. | 
С PDOWN* Pl: 65 POWER DOWN - An active low, open-collector signal 3 

which indicates that the dc voltages are out of 
specification. | : 


RAMDIS* Р1: 66 RANDOM ACCESS MEMORY DISABLE - Ап active low, ореп- 
collector signal that will disable RAM in the system, 
and allow other devices such as I/O to reside in the 
middle of a RAM array. 


[RESERVED 1 P1: 35, | RESERVED - Signal lines reserved for  32-bit 
115-118 expans ion. ) 


Р2: 75- 
87 
RETRY* . Р1: 82 RETRY - Ап active low, open-collector, input signal 


generated by а peripheral device. This. signal 
indicates that an error has occurred and the bus 
cycle must be rerun. 


ROMDIS* Pl: 64 READ ONLY MEMORY DISABLE - An active low, 
open-collector signal that will disable ROM and allow 
` other devices to reside in the middle of a ROM array. 


SECIEN* Р1: 77 SECONDARY  INTERRUPT ENABLE. - Ап open-col tector, 
output signal. A low level will enable interrupts and 
| bus requests from the secondary map. 


TABLE A-1. 
CONNECTOR 
6 SIGNAL AND 

MNEMONIC | PIN NUMBER 

SECMAP* pi: 63 

SECRESET* | Pl: 73 

[SERCOML - | P2: 71- 

[SERCOMA] 74 

SYSCLK Р1: 70 

SYSFAIL* | Pl: 80 

SYSPACK pi: 76 

SYSPAUSE* | Pl: 75 

SYSRESET* | Pl: 74 

TEST* pl: 79 

WRITE* Pl: 34 

+5۷ STDBY | Pl: 133- 

134 

с +5V Pl: 1,2, 
129-132 

р2: 7-10 


VERSAbus Interface Signal Identification (cont'd) 


SIGNAL NAME AND DESCRIPTION 


SECONDARY MAP - An active low, open-collector output 
signal. This signal selects the secondary memory map 
when active. 


SECONDARY RESET - Ап open-collector, input signal. A 


low level on this line will cause user or secondary 


hardware to be reset. 


SERIAL COMMUNICATION (1-4) - Signal lines reserved 
for serial communications. 


SYSTEM CLOCK - A constant 16 MHz clock signal that is 
independent of processor speed. This signal 15 
generated by the host processor and used for general 
timing. 


SYSTEM FAIL - An active low, open-collector input 
signal that indicates a board has failed the test 
program. 


SYSTEM PAUSE ACKNOWLEDGE - An active high, 
open-collector bus signal which indicates that all 
intelligent devices have achieved a recoverable wait 
state in response to the activation of SYSPAUSE*。 


SYSTEM PAUSE - An active low, open-collector bus 
signal which signals the intelligent devices in the 
system to halt their present tasks, and enter a wait 
state until this signal is deactivated. 
Acknowledgment of this wait state is done through 
SYSPACK. 


SYSTEM RESET - An active low, open-collector,. input 
signal which, when active, will cause the system to 
be reset. 


TEST - An active low, open-collector signal which 
initiates the self test mode for all intelligent 
system boards. 


WRITE - Three-state, output signal that defines the 
cycle type as read or write. A high level indicates a 
read operation, and a low level indicates a write 
operation. 


*5 Vdc STANDBY - This line supplies *5 Vdc to devices 
requiring battery backup. 


*5 Vdc Power - Used by the system logic circuits. 


TABLE А-2. Connector Pl Identification 


EVEN PIN 


ODD PIN 
NUMBER SIGNAL NUMBER SIGNAL 
COMPONENT SIDE MNEMONIC CIRCUIT SIDE MNEMONIC 


ит 
Ans 


Angr 


+5V 

GND 

000% 
002% 
004% 
006% 
008% 
010% 
012% 
014% 

DPARITYO* 

GND 


APARITYO* 
[RESERVED] 
A02* 
A04* 
A06* 
A08* 
A10* 
А12% 
А14% 
А16% 
А18% 
А20% 
А22% 
IOEN* 


SECRESET* 

SYSPAUSE* 

SECIEN* 
TEST* 


* 
"ii: 


ЕСЕ” 
IRQ1* 
IRQ3* 
IRQ5* 
IRQ7* 
IACKIN* 
BGOIN* 
BG1IN* 


+5V 

GND 

DO1* 
003% 
005% 
007% 
009% 
D11* 
D13* 
D15* 

DPARITY1* 


MRITE* 
AO1* 
A03* 

| A05* 
A07* 
A09* 
А11% 
A13* 
Д15% 
A17* 
A19* 
A21* 
A23* 

EXTDADR* 
GND 

ROMDIS* 

RAMDIS* 
GND 


SYSCLK ご /Cn 


GND 
SYSRESET* 
SYSPACK 
ACFAIL* 
SYSFAIL* 
RETRY* 
FC1* 
FC3* 
IRQ2* 
IRQ4* 
IRQ6* 
IACK* 
IACKOUT* 
BGOOUT* 
BGLOUT* 


TABLE A-2. Connector P1 Identification (cont'd) 


ODD PIN EVEN PIN 
NUMBER SIGNAL NUMBER SIGNAL 
COMPONENT SIDE MNEMONIC CIRCUIT SIDE MNEMONIC 


BG2IN* BG20UT* 
BG3IN* BG30UT* 
BG4IN* BG40UT* 
BRO* BR1* 
BR2* BR3* 
BR4* BBSY* 
BCLR* BREL* 
[RESERVED] [RESERVED] 
[RESERVED] [RESERVED] 
GND GND 
-12V -12V 
GND | GND 
+12у +12у 
+12у +12у 
+5V +5V 
+5V +5V 
+5V STDBY +5V STDBY 
GND GND 
GND GND 
GND GND 


TABLE A-1。 VERSAbus Interface Signal Identification (cont'd) 


CONNECTOR 
SIGNAL AND 
MNEMONIC PIN NUMBER 


SIGNAL NAME AND DESCRIPTION 


%12 Vdc Power - Used by the system logic circuits. 


*15 Vdc Power 


Used by the system logic circuits. 


-12 Vdc Power 


Used by the system logic circuits. 


-15 Vdc Power 


Used by the system logic circuits. 


NOTES: 1. A11 input/output bus signal references are with respect to the bus 
master. 


2. The bus master is the device on the VERSAbus that is in control of 
the transaction at the present time. 
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FIGURE В-1. Standard Printed Circuit Board Specifications 
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@ РАСЕ 1 LIST VERSION 120281 3 GV ue 0 BEDARD. DC 


КОЛАК» SP ck. BASE ADDRESS 


FLOR Y CONTROLLER 
TIMING & BLANKING 
RASTER GENERA TOFS 
ROTATION MATRIX 
CRT DRIVER 

VIDEO BOARD 
OSCILLATOR 1 
OSCTLLATOR 2 
OSCILLATOR 3 
COLORLZEW 1 

СО ОКТ ЕК 2 
COLORYEZIZ 3 
COLURTZER. 4 
COLORYEZIZR 3 
COLORTZER 6 
COLORYZIZI 7 
COLORIZER 8 
COMMUNICATION 1/0 
CONSOLE INTERFACE 
GRAPHICS 1 
GRAPHICS 2. 
GRAPHICS 3 
GRAPHICS 4 

VECTOR GENERATOR 


COMMUNTCATIONGS MEMORY 


ее @ e e o е е © ө qp ° e е е © S$ 8 о» 


ais BYTES 


Ue И 


IR Ps 


N 


SEE 


1K BYTES 


1K БҮТЕБ 


AM ЕТТЕЗ 


LK BYTES 


AK BITES 


LR By FES 


LIS SY TES 


LK BYTES 


ТЕМ-ЕТТЕӨ 


ела ENTES 


ЕК kay تا‎ 


AK BYTES 


РОНЕ 


ак cp ES 


ак ENES 


ок BYTES 


ЕЕОООО 


FEAL OO O 


"E1400 
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۴۳۴۷ 
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FEN 
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000 
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BOARD SPACE BASE ADDRESS 


FLOPPY CONTROLLER 512 BYTES FF0000 
TIMING & BLANKING 512 BYTES FF1000 
RASTER GENERATOR ІК BYTES FF1400 
ROTATION MATRIX ІК BYTES ` FF1800 
CRT DRIVER ІК BYTES FF1C00 
VIDEO BOARD ІК BYTES FF2000 
OSCILLATOR 1 ІК BYTES FF2400 
OSCILLATOR 2 ІК BYTES FF2800 
OSCILLATOR 3 1К BYTES FF2C00 
COLORIZER 1 - ІК BYTES FF3000 
COLORIZER 2 ІК BYTES FF3400 
COLORIZER 3 1K BYTES FF3800 
COLORIZER 4 ІК BYTES FF3C00 
COLORIZER .5 IK BYTES . FF4000 
COLORIZER 6 1K BYTES _ FF4400 
COLORIZER 7 1K BYTES . FF4800 
COLORIZER 8 ІК BYTES FF4C00 
COMMUNICATION 1/0 64 BYTES ҒЕС000 
CONSOLE INTERFACE 64 BYTES FFC100 | 
GRAPHICS 1 2K BYTES E00000 
GRAPHICS 2 2K BYTES E01000 
GRAPHICS 3 2K BYTES E02000 
GRAPHICS 4 2K BYTES E03000 
VECTOR GENERATOR - 2K BYTES E08000 


COMMUNICATIONS MEMORY 16K BYTES E10000 
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THERE TS UNE SCAN BAK ADJUST REGISTER, ONE TEST & TRIGGER 
REGES TER AND UNE CONTROL REGIS TER. . 


===> с © 
i 


> 
DFFSET 
SEGMENT CHANGE 0 - 1023 Sass fle ser FF |020 — FF | ОЗЕ 


の | SCAN BAR ADJUST 0 = 1023. SASE re ЕК сое. 
Fee 2 КАМЕ КӨТЕ 0 = 4095. 88S ど すう FCC OOO (<ú Fee 


TEST 4 TRIGGER REGISTER BASE +4 FFI O02 “ Ñ 1 - риат реј H 
« š А / } ‘ 


BITS / i "Ih Деси 

/ کا‎ у уд: 1 で レヴ < 1 J رت پر‎ А | 
0 = 4 Teer Cine SELECT 0 = 31 / раса Ех Њу 
û. “ Z7 (ELOGER SELECT (0) … 7 | 


CONTROL REGISTER 7 2 Еріооо 
ELTS та ~ Bus (b2-42) А 
|= HT . 0 - HIGH RESOLUTION ON/OFF GREEN LÈD 
Ll SECTION VERTICAL RESET ENABLE/DISABLE 7 | 
(ZUR 2 VERTICAL AXIS LOCATE ENABLE/DISABLE 
laxe 3 BLANK OFF CRT ENABL.E/DISABLE REO LEA 
ү=од/ „ НЕ ENAELE/DISAELE 
イー | Cr S STANDARD BLANKING Ема, ЈЕ DT S KI. E 
F に 6 RASTER RELATIVE BLANKING  ENAGLE/DISABLE 
к E рі 7 SCREEN RELATIVE BLANKING — ENAELE D [SA E 


VTB-102B TIMING в BLANKING 
VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
PIN + SIGNAL NAME PIN % SIGNAL NAME 
GND 


7 GND 


LO-RES SYNC ІМ (ЕТА) 
VERT, RAMP OUT 6 НТ-КЕ5 НОВ. ІМ (ЕТА) 
LO-RES НОК. ІМ (ETA) 
HOR. RAMP OUT 6 LO-RES VERT. ІМ (ЕТА) 
ART CAM VERT TRTG。 OUT 
Z RAMP OUT а ART САМ НОВ. TRIG. OUT 
ART CAM BLANKING OUT 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


8 - ANALOG SIGNAL 


(Раде 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE | SOLDER SIDE 
| PIN 4 SIGNAL NAME PIN # SIGNAL NAME 


E ] 


* Denotes active LOW 


RASTER RELATIVE BLANKING 
VERTICAL INTERVAL 
VERTICAL RESET 
HORIZONTAL RESET 
Z RESET 
HI-RESOLUTION SYNC MODE 
VME VERTICAL AXIS LOCATE ENABLE 
HC = HORIZONTAL CLAMP 
LHC- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
ш SECTION ADDRESS LINES 
LB - LO-RESOLUTION BLANKING 


N 
ЕРЕСЕН 


SCREEN RELATIVE BLANKING 
FIELD IDENTIFICATION 
VAL= VERTICAL AXIS LOCATE 
PRHR= PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
| GHR- GRAPHICS HORIZONTAL RESET 
8 НВ = HORIZONTAL BLANKING 
| 
| 


ANALOG BUS 


DESCRIPTION REMARKS 


б # Р-2% 


0 п/а смр (ОБЕ) TO MINIMIZE CROSSTALK 
1 17 DSP (sin) 
2 19 DSP (cos) BOARD #1 
3 21 HFO 
4 23 HFO 
5 25 DSP (sin) 
6 27 DSP (cos) BOARD #2 
7 29 HFO 
8 31 HFO UNIQUE TO A 
9 33 DSP (sin) SLAVE CHANNEL 
10 35 DSP (cos) BOARD #3 
14 37 НҒО 
12 39 HFO 
13 41 VERT RAMP FROM VTB 
14 43 HORIZ. RAMP FROM VTB 
15 45 Z RAMP FROM VTB 
16 47 CHANNEL SPARE 
7 DSP sin 
18 40 DSP (cos) BOARD #1“ 


19 42 HFO 
20 44 HFO 
21 46 DSP (sin) 
22 48 DSP (cos) BOARD #2% 
б 23 50 НЕО 
24 52 HFO SHARED BY ALL 
25 54 EXT IN #1 REAR PANEL CHANNELS 
26 56 EXT IN #2 REAR PANEL 
27 58 EXT ІМ 43 REAR PANEL 
28 60 VID IN 41 FROM ROUTING 
29 62 VID IN %2 FROM ROUTING 


ROUTING 
ROUTING 


DSP 
HFO 


DIGITAL SLAVED PAIR OSCILLATOR 
HIGH FREQUENCY OSCILLATOR 


* BOARDS TO. BE LOCATED IN MASTER CHASSEZS 


——— 


1 


/...... 868 | 
FVV SEU қа siap НИ 


4 10004 


0002 


| Пино CHART 4" 


ンー F 2 FFT ンー (OS ene — 2 4 — — — Ж ети - 


Ld 9 
j [MNE CHARTER 


-一 -一 — 
~ -一 一 


o gge) 
_ (CHO mone) оо вр 


5 оос 
о UMNE CHART +3 


-4 3 --- 


—\ 


алеу 


цд улей И 


ab 
005: 


PUER өті 332 mE M ume UU ет 


5 
AH Resets 4940-42, 


0652 
E M СКР 45‏ ; وہ 55 2 
ытын S — -‏ سر ےا ہو ہرہچ ہے CU‏ یڈ ہی Cu‏ 


Hil rae СИТА S шары. oc PE 
"TET. Wes Bus ھا‎ се, 


Шы Ка M TE 200 


Пише GH 


— — ͤ —ꝓæj mU—I— ea rem 


— — — д 3 


HS 
о 
Ho 
Kia 


Е に VV 
RK ۳102ی‎ 


| | 
ша P | | 
à ~ | ۵ہ‎ 1 7 1 
| | | | | | | bu | 
S | | На. | | i 
же en / sd トー Inv „ } 
| | \ | | | Н 23 i | 
j 1 | 1 | Te 
Ех ж „ | ان‎ 
333 Қ таш ‚ п е e ~ 
| C 


HE. 1 LIST VERSION. 120281 3 ау чува: 09744543 VTE ORE. DC 
TEA 028 SETUP 
(00 MODS FIRST? 
NS Tal.. JUMPERS AT Ji + 43, БЕ CERTAIN CHASSIS HAS SYNC AND DRIVES CONNECTED 


AND TERMINATED ат REAR Рама, AND THAT THEY ARE PROPERLY. CONNECTED TO SLOT. 1 
Ро STARTING ат РТМ 18. 


oe БЕЛ OWA RLL OPF TOT №5. 


POWER UPD RUN RAME PROGRAM CHECK FOR RAMPS AT FIN 15 0 рас”5: 


UBS ADDRESS = FF0040 
U-8 ЕЕ0060 
Urra ناک راوس‎ 
0-97 FF0060 
23 FOUL Û 
Језа ЕЕООКО 


oem CHECK FOR TTL LEVEL SYNC DRIVES AT Језа PINS 12, 14, 16. 


` FF0000 FUT рата: 2ن‎ 
aw SHOULD: GET Z КАМЕ ат ТЕ, М RAMP AT ТЕЗ 


тъ 
= 


0 ° ° e ٭‎ „„ „„ „ goo 


` FF0002 FUT DATA: 0000 
“SHOULD GET LORES HORIZ DRIVE AT ТЕ-4 + 3 CONVERTED AT 5). SET SCOPE 
TO TRIGGER + FROM TRS UPPER TRACK, DISPLAY HOUSE BARS LOWER 


ET 
=> 
یس‎ 


АТ FF0002 FUT рата: 0001 
ADJUST. R30 сн BLANKING WIDTH) AND Кезі (ЫН BLANKING START 
POSITION). SEE TIMING CHART №. 


АТ ЕЕО002 FUT рата: 0002 

ADJUST R-29 + 28 (GEE TIMING CHART .1ا‎ 
ет FF0002 PUT DATA: 0003 

-ADJUST Кезбе + 22 (SEE TIMING CHART 41). 
АТ FF0000 PUT DATA: - OOF 


АТ FF0002 FUT DATA: 0025 


SET SW 1, #, 3 AS FOLLOWS: 


S 1 SW 2 зи 3 

ON ОЕЕ ОЕЕ 

OFF /i3 OFF ИЗ ON /14 
ом ON DEF 

OFF ON ОЕЕ 


® РАБЕ 2 LIST VERSION 120281 3 ши 4/83 09:44:43 VTELOZE. DC 


eS, GO = aus 
e نت‎ VERT ж10 
e ара Redd FOR STAR. 
Ф TRIGGER + TES, SCORE Tb-4, SET Кере FOR ius FRONT PORCH. (SEE TIMING CHART 
#2), SET Reza FOR Ум BLANKING WIDTH (SEE TIMING CHART #23, БЕТ RESET, 
CLAMP + SAMPLE EY CHART #7 


АТ FF0002 ENTER DATA: 0ا‎ 886 
® TRIGGER FROM ТЕ UPPER TRACE, SCOPE TFS LOWER TRACE. 
تاوس‎ Коју AS РЕК TIMING CHART 33. 


Ф АТ FFüO002 ENTER DATA: | ООС 
о СМЕСК РОК WAVEFORM РЕК CHART №3 


Ф С“! 79002 ENTER бата: 004k 
CUTRIGGER ~ FROM ТЕ-4, SCOPE EARS UPPER TRACE, AND TR LOWER TRACE. 


“ADJUST К-16 TO END VERTICAL BLANKING JUST BEFORE START OF VIDEO ОМ 


Ф BARS (SEE CHART 44). 


АТ ЕЕО002 ENTER DATA: | 004) 
ADJUST Кел AS РЕК CHART #4 


АТ ЕЕО002 ENTER DATA: 0040 
““ADJUST к-14 Аб РЕК CHART 


@:: “Е0002 ENTER DATA: 0051 
e VERIFY TIMING AS PER CHART. 
AT FF0000 ENTER рата:  00F3 
Ф at 0 VIA REPEAT FGM. 
Фф “7 FF0004 ENTER рата: 00 
AT EF0002 ENTER DATA: 52 
е VERIFY MULTIPLE VERTICAL RESETS SIMILAR ТО CHART #5 
TRIGGER - ON LOWER TRACE FROM TE-4, UR. 
· FF0002 ENTER рата: 44 
“ADJUST R-11 UNTIL TOF TRACE LOCKS (X10 MAG) 
Ster K-11 IN CENTER OF LOCK RANGE. 


` FF0002 ENTER DATA: 32 
-тарачвт к-10 TO MAKE TRAILING EDGES EQUAL... 


FF 0002 ENTER DATA: 30 
wees ADJUST Red TO MAKE TRAILING EDGES OF BOTH PULSES EQUAL 


ХЕ0002 ENTER DATA: ОҒ 


` FF0000 ENTER DATA: F2 
snes ADJUST Кеја AS ABOVE (Fl. L. IN EDGE EQUAL >. 


ЕЕ о000 ENTER DATA: ドア 


o РАСЕ 3 LIST VERSION 120281 3 57 473-09: 44: 43 


АТ FFü002 ENTER рата: 83 
е TOADJOUST Коб + Re? AS РЕК CHART dé. 


АТ FF0000 ENTER рата: F7 


• АТ ЕЕ0002 ENTER рата: 34 
“TRIGGER + FROM TRS. VERIFY 10025 PULSE. 


EEE. DC 


ж “TRIGGER ~ FROM TF“ БЕТ SCOPE TO DISPLAY АНЫ PERIOD. 


SMERIFY THAT TFS SIGNAL REMAINS LOCKED. 


e AT FF0006 ENTER DATA: 00 


TCMERIFY AT LEAST SO (LIKELY 752 PULSES PER HIRES 


е ет ЕЕО006 ENTER рата: | FFF 
ce VERE Y МО PULSES. 


Ф АТ FF00046 ENTER рата: | 200 
EHF 11 PULSES РЕК "ON" TIME OF HH. 


т AT FF0002 ENTER рате: | 34 
ne VERIFY AS ВЕК TIMING CHART #7. 


8 FF0020 000 
e FF0040 200 
i2 FF0060 000 
е FF0080 200 
е ЕЕопа0 1200 
e ЕЕООСО 200 
@ ЕЕООЕО 000 


USING VERSABUG КО ЗЕТ MODES: 


è ٣ 9 
e FF0002 36 
e FF0004 000 
e? rroo006 000 


~~TRIGGER — FROM ТР--4, CHECK ТР-5 UPPER TRACE, TP-2 LOWER. 
THAT AMPLITUDE OF RAMP AFFECTS TIMING OF VEL AND UE-2. 
SET R-86 50 КАМЕ GOES. 0 TO +10 V. 


АТ ЕЕО000 ENTER рата: 91 
oe VERIFY THAT VAL PULSE DISA"PEARS. 


AT ЕЕО000 ENTER DATA: 90 
CUMERIEFY THAT ALL BLANKING GOES TO ЖЕКО. 


"АТ FFü000 ENTER DATA: 95 


ж АТ FF0002 ENTER DATA: 34 
“CHANGE SCORE ЕКОВЕ FROM TP-2 ТО ТРЗ. 


H. 


USING REPEAT PR00868, ENTER THE FOLLOWING DATA AT THESE ADDRESSES: 


ADJUST к-в4, VERIFY 


ЗЕЕ 


TIMING 


CHART 48. 


ж FAGE 4 LIST VERSION 120281 3 57 4/93 09:44:43 MTELOZE DC 


1» 
Жаға 
-< 


АТ 


~eCHANGE SCOPE RATE TO U 


e ADJUST R-74, VERIFY THAT AMPLITUDE OF КАМЕ AFFECTS TIMING OF 


AND нета. SEE TIMING CHART #97. 
rete SET R-74 50 КАМЕ GOES ZERO TO +10 V. 


` FF0002 ENTER DATA: 96 


FF0000 ENTER рата: 8% 
ーー VERIFY Z RAME GOES TO ZERO. 


cee CHECK FOR LOMW-RES BLANKING ат PZ-898. CAMERA VERT. TRIGGER АТ P2-26,; 
CAMERA МОК TRIGGER 


AT е2-28, CAMERA BLANKING ат ۴20۰, 


او دلو 


| Bate. = | Е 


сазаны Table Ба ИТВ СЕТ АРНЕ) ЕГІН 


| (MODES) SEGLEN). GVBl) | Сива) (Айы) ` ыны) 
@ Со! | С) 2o| LOT +. | ооо (REE Sal. | Of AEE co 
at ја а | “25 Lo Pd dd VV 
Eee 64 Бай АЯ | 
OG. FEF 26| | 12046 66 $6 @ 
0%! | | 264 г опора. O5 6%. AS 
OR | lilaà&! ОЧ GA 4S i АА 
IO と | | | | | 261! | 120 е Ge ка 2 
QE | | | EF ! OE GEL 77 У КЕ 
[0] | 50 2050 FEE РЕЕ4о EFF BO 
12 22 2:0! 52 72 42 ©} Bi2. 
Lit 34 20 54 73 4 4 B4 
| S i210: 56 (6 Фо Во 
па 38 20 58 13 4% bá 
ша 3A 20 5A 78 4A BA 
| と] Зе 20; の て TE AC ВС. 
| Е ЗЕ 20 БЕ 7Е 4E BE 
^ TEASE 5 я: 
16. ئ۲۲۲‎ са وی‎ Sec En EE Lo ICT E d | 
Е H6 L1 ہ6 کاب ا‎ BANH EGG) ak 
| NOU DOE C! 
- | БЕР! EEE 


WT ite 1028 MODS 


Рі 
COMP SIDE 


BEF ORE : 


ха CUT 


COMP SIDE 


AF TER: 


ө е Ө e ө ө ө ө ө ө оро ° ө ө ө ө ө ө ge Ө 


Рас. 1 LIST VERSION 120281 3 CM 2783 11:40:38 


ЖРКОВЕМ: O AMO AND ама STONALS 


SOLUTION: СОТ TRACES ат Ра 81 


VTEXQZE. FX 


INCORRECT ат FA. 


SOLDER 2 JUMPERS AS SHOWN: 


SOLDER ТО 93 


кеМ, 
` 
SOLDER TO ӨЗ x 


PAGE 


ЖРКОМ.ЕМ: 


SOLUTION: 


оороо еее е е ө ө е о ө Ө ө ө 


+E ЖЕКОЕН.ЕМ: 


SOLUTION; 


б... Е 


т SOLUTION: 


2 LIST VERSION 120281 3 9/2183 11:40:38 VIELO0ZE. ЕХ 


INCORRECT TRACES. 0-95. 


CUT TRACES & PLACES, ADD 1 JUMPER: 


U-95 COMPONENT SIDE: 0-95 TRACE SIDE. 


ак | O 01 
| | 

iti 01 
| | 

er 01 
| | 

gp سی لت‎ же onions ます 01 0 0 
| | 

OMNIS p 1 Ü 0‏ ا 
| | 

ceo ニー メーー1 Ü 01 0 0 
| | 

1 01 0 Ü 
| | 
2. NEM Ü Ü 


: 
H 
3 
$ 
H 
H 
1 
t 
H 
і 
i 
i 
~ 
шә 
ғ? 
ы; 
p 
ы 
سے‎ «ке سے‎ «ме «же әне سے سے سے سے سے ٴ ہے‎ 


ADD JUMPER. 0-98 РІМ 3 TO 
МЕРИ РТМ 1,2. 


OMITTED FULLUF RESISTOR, 1-43. 


ADD 2.2« 174 RESISTOR BETWEEN FINS 14 + В REAR OF ЕЕ. 


BLANK-OFF LED TRACE OMITTED 


ADD JUMPER. М-34 FIN 13 TO U-70 FIN 11. 


سے سے — سے سے سی سی س — 


a РАСЕ 3 LIST VERSTON 120281 3 3۰ھ ہت‎ 11:40: 38 ETB. 


ЖЕКОВЫЕМ: LORES Н BLANKING RANGE INSUFFICIENT 


SOLUTION: REPLACE R-32 WITH 33K 174۷ 5%. 
REPLACE R-33 WITH LEK 1/44 57 
CUT Z TRACES, ADD 2 JUMPERS REAR SEDE OF Џез AS SHOWN: 


BOARD EDGE 


Ung 
REAR 


X = CUT J H 
07 Ze CUT 
"S 

Jos ADD 0 
/ JUMP EI 


ーー 


ЖЕКОМ.ЕМ: LLORES H CLAMP FOS. INADEQUATE RANGE 


SOLUTION: CHANGE R-97| TO 27K циан SX 


ЖРКОВЈЕМ: HERES М BLANKING WIDTH INADEQUATE RANGE. 


SOLUTION: CHANGE Козе TO USK 17۶۰+ 3X. 


e • фо ө ө ө ө ө ө оро о ө ө ө ө ө ө д 


ЕХ 


е Рас. 4 LIST VERSION 120281 3 تا‎ 2783. 11:40:38 ТЕЛО. FX 
XPROBLEM: LSYNC AND. ЕТ TEST TRACES OMITTED. 


SOLUTION: RUN JUMPER FROM U-45 FIN Z TO U-31 РТМ 20, AND FROM 0-45 FIN 6 ТО 
U-31 РІМ 19. 


ЖРКОВЈЕМ: о ТАТСОСЕК SENSE REVERSED. 17-17. 


SOLUTION: CUT 2 TRACES, ADD 2 JUMPERS: 


Мо РОМЕ SIDE U-17 TRACE SIDE 
Se БТИ | 门 ff nnn iet н СУ 

CUT eee 
X CUT 


x 0 
ل‎ = 800 
لال‎ 
Q 


و — — ーー‏ سے ہہ — ہہ سے — 
سے ーー‏ سے سے سے سے —— سے өше‏ سے 


ЖРКОЕЦЕМ: — V BLANK RANGE INADEQUATE. 


SOLUTION: PARALLEL. . 1:07 ACROSS C-26, CHANGE FARTS LIST TO . 22 


Ф FAGE 


O ^" CHANGE SECTION RESET FROM ABSOLUTE LINE # ТО d LINES РЕК SECTION. 


SOLUTION: 


5 


CUT 


LIST 


> 


2 TRACK 


S. 


VERS TON 


ADD 


120281 3 


57 5783 


2 


JUMPERS 


TRACK 


SIDE 


Kom 


CUT 


/ 
ul = 
` 


800 
MIME 


ADD 


ЖЕКОВЦЕМ: 


SOLUTION: 


ө ө Өө ө ө ө ө © ө ogee ө ө ө ө 


ЕК 


ーーー メイ 


НТКЕЗИМОКМ VERT 


CUT 3 TRACES. АЮ 


СОМЕ &IDE. 


ADL 
CUT 1 


КЕ 


D 


tt Че Мр Бр Ме Мр че‏ فبا لها الها فة 
1 


зе SLIT 
“sss 00 


VERSED. 


3 JUMPERS. 


------» 


4 = ADD 


/ JUMPER 


سے سے سم ہب — ہے سے سے سے سے سے — ہے — 


COME 


11:40:38 


SEDE. 


UT 


$0 


— -- ہیں سے سے — — — — — -- سے‎ ーー 


N. 


Ü 


0 


ü 


H. FX‏ . 0 اتا 


СТ 


„БЕК SLD 


„> О 


CUT 


aD TO HOLE 
RIGHT OF U-44 


• • @ ° ° ө o° ө ө ө оф ее е е е ө ө Ө ө ө 


РАСЕ. ó 


ЖЕКОН. ЕМ: | НЕКЕ 


SOLUTION: 


ЖЕКОВ.ЕМ: | LSRE 


SOLUTION 


ЖЕКОН. ЕМ: 


SOL UT TON: 


ЖӘКОБІЛЕМ: 


SOL UT TON: 


ЖРЕОЕШЕМ: ЖК 


SOLUTION: CUT 


REAR OF 


хе CUT 


№ 
J = MOD 
/ IMR ER 


КЕРЦАСЕ 


REPLACE 


УК F'UL.SE 


ФК PULSE 


VERSION 


TIMING 


R40 WETH 4. ZK 


TIMING 


К-49 WETH 


TIMING 


1 TRACK, 


120281 3 


TOO SHORT. 


TOO SHORT. 


TOC) LONG. 


REPLACE C-17 WITH 


воако: 


ц-45 


ADD 1 


LK 


. Ghat 


TOO SHORT. 


REPLACE R-79 WITH 4. 7К 


TOO EARLY. 


JUMPER : 


CUT ен 


1744 


1.74۷ 


174W 


чи 2/83 


82. 


ЗА. 


TS CAF, 


пуну 


* ди. 


(9 — 


11:40:38 


ADD TO 0-89 FIN 


۷1151 028. FX 


14 


5 FARE. 7 LIST VERSION 120281 3 Зе و‎ E 11:40:98 VTBLOZE. FX 


Q ^" Z. КАМЕ КИН BLANKING INCORRECT. 


SOLUTION: — CUT 1 TRACE, RUN 1 JUMPER: |J 
* X = CUT „ `` = 800 JUMPER 
FRONT OF | U-12 1 
воако: | BOTTOM | 
„ RUN JUMPER ON TRACE: SIDE 
|J пуне LTD TO 4-62 FIM 9. 
% LJ v кə... ку X РА ` —— e000 coco өкеп өөө» sos) өөдө asos өөдө coas өзе еее محمد‎ өөө one овде онда өрө R seo өзе ее e092 seso өңге өрөө сове өзегі еее өзек өөөө өгөө ones өөө Це 


xPROBLEM: VERTICAL RESET МОТ FULLY DISCHARGING 0117. 


SOLUTION: GUMPER 0-94 FIN 9 TO 13, PIN 1 TO 7, FIN 14 TO 8. (PARALLEL SWITCHES) 


ARROBLEM: TEST SWITCHER. TRACE OMITTED, CRT BLANKICNG. 


SOLUTION: ADD 1 JUMPER. 0-31 РТМ 2 TO 0-70 FIN 6. 


ЖРКОВЈЕМ: DISABLED 2 Кеме OSCILLATES. 
SOLUTTON: CWT 1 TRACK, ADD 3 JUMPERS. 1 RESISTOR: 


FRONT 0+7 

| | ……uJLMEER FROM HOLE "а" ТО Меза FIN 11; 
| | iF FROM Меза FIN 12 TO U-S2 FIN 4; 

| „ € ste INSTALL 270 ohms КЕЗ. 0-34 FIN 2 TO 

HOLA | | U-52 FIN A 

| | = JUMPER U-34 FIN 2 ТО 0-33 PIN 13, AND 
CUT ен | | 0-34 FIN 1 TO 0-62 PIN 9. 
| | 
| | 


X = CUT 


XPROBLEM: LHC CLAMPS WRONG DURING VERTICAL. Ре 
外 


SOLUTION: CUT 0-20 FING 10 + 11 FREE (REAR OF BOARDO). ў 
ADD JUMPER ТО U—EZ-PEN2- | А 
U-34 PIN ٢٠ Аад |^" pee {vom 130 2. річ 3 


T D U 15 Ы [> (м *" , А 2 ) 2 2 К Д, 0 (ЛА CA る + D) 4 q ај 0 
07 pru Ки 


оор о ө ө ө е е ө срео ее ө ө ө ө 


е РАБЕ. 8 LIST VERSION 120281 3 ws A 12240: 38 TEL UAE, FX 


8 ЖЕКОН. ЕМ: YV + H BLANKING COMPARATORS OSCTLLATE. 


е SOLUTION: PUT 27K onms 1/4W 24 IN PARALLEL WITH Sef CAPS BETWEEN FINS 3 + 11 
OF رکم سیا‎ 79 21, BS, 3, 14. 
CHANGE Cel FROM luf TO 10۴: 


门 S 


X = CUT 
1944 


CVT ee BEEG, secu see soe tess тиң 


— — ہیں — ہیں — — — 


XPROBLEM: Z RAMP RANGE. 


SOLUTION: CHANGE 0-81 ТО Sort 
SWAP Cega FÜR 470 ohms. 


SOLUTION: CUT TRACE FROM 13 OF 0-52 TO 15 OF U-71. 
JUMPER FROM 0-33 FIN 11 TO 18 OF U-71 


XPROBLEM: WHITE PULSE LEFT OFF BOARD. 


SOLUTION: WIRE FROM U-62 FIN 9 TO U-43 FING 1 + 2 
WIRE FROM 0-43 РТМ 3 ТО F2 = 93 (COME SIDED: 


0 Ü) 0 , fum |шишшишшишшииишшииишшиш 
P2 NOV ZZ ЖЖ | 
COMP. SEDE LT. ный aol Кеме Ми ылда کس‎ 


іс 
7.3 


е 
e 
® 
* 
* 
* 
© 
Ф КОНЕМ: 2 RESET LEFT OFF. 
e 
* 
е 
е 
e 
е 
Ф 
e 


XPROGLEM: INTERMITTENT GLITCHES OUT OF 0-96 DUE TO DATA STROBE UNDERSHOOT 


ж SOLUTION: 2 USE ONLY MOTOROLA 74,5260^8 IN 0-96. 


ЖРКОВЕМ: 


SOLUTION: 


ЖРКОВИЕМ: 


SOLUTION: 


KERDELEM: 


SOLUTION: 


9 LIST VERSION 120281 3 57 2783 11:40:38 VTELOZE. FX 


BLANKING EUS МОТ SUFFICIENTLY DRIVEN EY 1.5260. 


USE 745260 ТМ U-7U. CHANGE FARTS LTST. 


сони акт CAM WON T TOLERATE HEZLO: RES SWETCHING. 


МАКЕ ТТ ALWAYS GET HIRES RESET БҮ CUTTING TRACE GOING 
0-91, CCOMP SIDED JUMPER Ө OF 11-91 TO FIN Š OF U-62. 


GLITCH 

0-5 ADD 2 CAPACITORS, ADD 1 JUMPER „Ди? BETWEEN PIN 3 
1000 Р BETWEEN FIN 8 AND CLOSEST HOLE TO ШЕРТ, JUMPER 
0-20 РТМ 8: 


sistens N 
| „ЈА = ADD 


X = CUT 


ЖЫЛТ 28%‏ 2 موس 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| DNA Zee ALD 

| 

Kiss . НА ақын i 
ا‎ | 1544 


1000s 
102 


TO FIN 8 OF 


AND ЕТМ 8, 
US PIN TO 


JUMPER 


/ TO U-20 РТМ 8 


Ра (Е. 10 LIST VERSION 120281 3 S, 2/83 .' 11:40:38 VTELOZE. FX 
APROBLEM: SCAN ВАК COUNTER STAYS RESET DURING ENTIRE VERTICAL. 


SOLUTION: ADD JUMPER FROM U-17 FIN 13 TO 1-46 FIN 11; 
CUT TRACE EY 0-44 AS SHOWN: 


X = CUT 


ЖЕКОВ.ЕМ: _ ТМЗУРЕТСТЕМТ GROUND 
SOLUTION: ADD JUMPER FROM Fi- TO U-90 FIN 8 TO 1-63 FIN 8 ТО 0-44 FIN 8 TO 
U-27 FIN 8 TO 4-18 PIN 8 TO C30-. lof ABOVE U-18. 


ADD 7 717 
al J = ADD JUMPER 
T N N 


| 1 1 101 c 
| 0 Е | | | SOLDER STDE 
1 101 101 1 | 

Го EN Т ва‏ سی سر ЗА БИ келен ME КЕРН Шел о‏ ایت 1ا سد 


— 
1 


XPROBLEM: 42 CONNECTED INCORRECTI.Y. 


SOLUTION: CUT TRACE BETWEEN FINS OF J2 


1 

H 

1 

i 

H 
— 
کم‎ 
— — 
— 
— 
— 


СА ИМ ins List 


Reference Мо Wart Мате 


Ú 1 10 uf 


C36 
C7 
C38-46 
к ^ РА -- 4 © 
С49 
Cho 
cot 
2 
C53 
(54 Омер 
CKS 

Ce 

(57 

Cog 

259-68 

С69 

C/ 

с? 

C78 

C/9-80 ` 
eero, < 2 
сна 

с85 

CB6 

C8/-88 
св9-108 
610 
6110-115 
6115 


cl 


for МОМА 


пене seee sese көзе еее رر رر‎ 


چچ ےب لے 


ech bt richt not Ромил ігі SOOT 
Reference molt Poured ir eomsonmerrt 
C ЗЕ 2004 

じ 1:00:0۳ 2004 

(2. OLUF SONY 

Ú ШШЕ cy 

Соне 25V 


Reference molt Poured m نا انعقتزات ۳۶ مات ت‎ List 3 
а 


Reference мо Роша din ceomsorierrt 
С. М SOV 

> 100rF. 200%. 

C OU SUM 

C iu ету 

С. 9010ا‎ SUM 

С. ЛАШ” 280 

С.Е Su 

СОТО00ЕЕ 2000 

C 14100FF 2004 
G гише ONY 

> 1000 2004 
C: SUF SDM 
С 


m 


{ 

СИЛЕ Say 

100٠١ 2000 

AUF SOM‏ جا 

Кетегелое mot foume r COMFORT 
ЕКЕ ЕД; 

EU 

с 1000٣ 2004 

СЕРЫЕ SOY 

с 1:00۳ 2004 

C 1 000۳۳ 2000 

Cy ДЫК ГЕШ 

Reference mob four in comrsorncerrt, 
じ 1009) 
C О1000ЕЕ 2000 

С ЗЕ SUM 

C EF 2000) 

С. VUF: SU 

Reference mot Ромил irn comrsonerrt, 
Ce. ТЫР” Say 

С ВЕ ZEN 

E SUE sy 

С ІШЕ 250 

СЕЗЕ t0 

(УНЕ ZUDU 

И SUV 

(> ӘУРЕ 2009 

C 560۳۲ 2009 

C JE 509 

Reference not Pound im commoner 
(5 E E | SoU 

Reference not Tor de mE rief. 


1g 


ғ 


Мо 


JP DATE 22. 


Mark Tyre DOSEN A. FK. ON 


езе езен - 


Ccescrdstiom Pored 


1166 3 27 


iach 2 


Мо 
Мо 
Мо 
Мо 
Мој 


Мо 
Мо 
Мо 
NG 
мо 
Мо 
мо 
Мо 
Мо 
мо 
Мо 
Мо 
Мо 
Мо 
Mo 


Мо 
Мо 
Мо 
No 
Мо 
Мо 
Мо 


descr ay 
list „ 


ciescedistion Tour 
лес Gor Tourn 
ест EL. СУ Poni 
decerdsuionm found 
Heser . K. d. Hr Pour 


девет . EU. k af found 
денес he A. r FOLLI 
etzt g. r. A. ri Powric 
خی کھت‎ ek A. ОГЛ Porwr 
(emend etd or found 
певог е сул four 
cec et Сиа four 
ie Ce . оға Tour 
ASE . . A. Torrini 
СЛЕМ CT ek l гі Poured 
Seger A. U. A. tar Poured 
tb te . EU. A. hr or 
девет A. EL. сии Fourie 
تا اعت‎ . EU. оғы Tour 
озығы 


7% L. cnm 
а مہا‎ Toure 
па ин ۶ل‎ ru “Рози 
девет ال‎ оға found 
девет вест Tour 
ceswcrdsddon спид 
cescrisbion Porri 
cc ter . = K. A. оға Pu, 


J. J. 25 L. 


Мо 
Мо 
Мо 
Мо 
Мој 


Aeser ае А Са Pomii 
مه وت‎ в L. . cor FOL 
descris ior found 
певог (۳٣٣) ru Pored 
девет еділ оға Tounmncdd 


J. J. 2 а 


Nes 
No 
Мо 
Мо 
мо 
Мо 
Мо 
Мо 
Мо 
Мо 


Мо 


іледі cfs 


AEST е Дио found 
десет е ст боғы 
Aesear УЉА сил Tournd 
девет d. 25 L. . оға Роми 
Seger k Л, оға found 
дес i. U. оға Toure 
Keser A K, . оға found 
ie ce A. дог four 
eS O ON four 


deser isti or Рошги 
List +! 


deser Arn "Ромил 


4۸ еее «еее seee өзе өзек sees кезі көзе desa екен нона аана seos аа seas көзе · нана, 


in 


Cr oOuu 


CT 005 85 
СТ O45 & 
COSS 
C Ct 5 


CU OOD 


C OS ES 
CO OOS 5 
CUP Ou 
CD Ou 
срез 
(1 O 
CT Су 95 
(OT O 
сгобеъ 
срв 
Сор OS 
COT C345 8 
CP ou 
CU Os 5 


Өл р sys 


СТ Суу 
COT Су 
ОГ CHS Ss 
[оз 05 95 
Ci C45 Sy 
بیدا اورک‎ 


(ез GO は AE 


CT Oo 
CUT C045 5 
CU OS 
Ghost 


СУРОВ 


IM Og 
CET 605 97 
C Ou 
Crt C45 
(rn 
GOI 
СТ ОФ 
(100 97 
(rn 


COSY 


EPHE 


12-29-93 Юм 


— 
2 

т 

は 
21 


-і 
3 
т 
ш 
E 
一 一 一 


v. 


— 
2 
fs 
и 
В В В 
за теста 


2 


<< 
2 
fs 
LE 
— 一 一 


биле List for ۵۹ Fade g 


кегегелсе Nols Fark Мате ‘Mark fure s Deseret or 


. AUF 504 Mo cache ALON Pound in cross ref file 
TUR V No degerdebior Poured inm cross ref Tile 
P ve ШИЕ «DV No дезстлеблог found am cross ref file 
2 1О00ЕЕ 2009 No cescpristion Pour imn crass vet 


C117 
(119-126 
Гаара 
C139 


2.24 


1 وہ کے‎ Та 
А... 
> 
> 
m 
* 


CL LNG . D.CODIZ SWITCHING DIODE: 
2 RED 90 DEG No Hesen g. E= L. . tur Poured in cross ref file 


LEDA ~ ШЕТ 
LIED GREEN 90 РЕВ Mo descrdisctiorn To inm cross rer file 


EBDE 


к. К 475 OHM . AN 25 RESIS T OR 4/5. 174۸ 2^ RESISTOR 
ка R 1SK OHM 1/44 #7 RESISTOR ° USK 1/44 22 RESISTOR 
кз К 10 OHM 1/Яы 2X RESIS TOR LU 41/49 A RESISTOR 
KA- R LK OHM 1/44 27 RESISTOR ік J. JAHN ZA RESISTOR 
ка к 20K OHM 17۰۷ AA. FRIES S TOI ZUK 11/5144. 2% RESESTIR 
Ка к 475 OHM 1/4 27 KES LS TORS 475 174 22 RESIST URS 
RES“ J, Û RU LOK ЕОМ 3006 ШЕН LOK 3006 10 TURN FC РОТ 
RIL RY SOK EOURNS 3006 РОТ SOK 3006 10 TURN ЕС РОТ 
RIZ-i15 KU BK EOURNGS 3006 РОЛ SK 300% 10 TURN РС РОТ 
“1.6 RY LOK EQURNS 300% POT LOK 3006 10 TURN ЕС ror 
“12 Reference nol found m comsorert 4. f. 2 l. 
mig RY LOK EOURNS 3006 FOT LOK 3006 10 TURN ЕС РОГ 
RLY RU SOK EOURNG 3006 ЕО GOK 0D О ОМА FOT 
қ20-2 2 RY LOK САЛ 3004 POT LOK 3006 10 TURN РС EUT 
KS RU SOK EQOURNS 3006 7 YOK 3004 716,8 
3244-2 RY LOK BOURNS 3006 РОТ LOK 300% 10 TURN ЕС РОГ 
RES KU SOK БОЈКМ5 3006 rl ӘПК 3006 10 TURN РС РОТ 
R30-—31 KRY LOK BOURMS 3006 РОТ LOK 3006 10 TURN ЕС PUT 
к ドー サー アデ ОНИ 1/44 2х. RESISTOR 4. 75 1/4и ZZ RESISTOR 
^ АВИА 1/04 2X RIS. ES COR 475 1/40 24 RESISTOR 
R34-35 К 4 755 OHM 1/44 2% RESISTOR A. ZOK 174W 2% RESISTOR 
KS る К 47. ЭК ОМ 1748 #4 RESISTUR 47. SK 1/4 ША Fk... ke TOP 
RSZ-33 RZSK OHM 1/4W 24 RESIS TOR ТӘК 1/4 24 RESISTOR 
R39 R 47. AIK OHM 1/44. 24 RESISTOR 47 ВК УЛАР ZZ RESISTOR 
кей R Zu GHM 1/744 ンズ RES ILS TOR Zw ZAN ZA RESISTOR 
4142 i ік OHM лиан 2% RES CS ТОК ік 1/4W 22 RESISTOR 
RASOM IT R Z. Ж OHM 174W 2A RESTS OF Z. ZK 1/4М 2% RESISTOR 
к44 къзк GHM 17/44 2 RES LS TOR 1. ЭК 1/4M ZA RESTSTUKR 
k45 E R Z. ZK OHM 174W 2% RESTS 1 OR Z. 2K 1/4W 22 RESISTOR 
каб ка AK они 1/44 24  КЕЗТОТОК 4. 74 К 1/41 2% КЕЗХУГОК 
кат как нм 1/74 ンス RESTS TOR IK 174 2% RESISTOR 
к48- リフ — AS Kt ЧИН 27 RES. ES TOR 1. SK 1/44 2, RKESIS BOR 
R49 — | < К A. 75K OHM 1/4W 24 RESISTOR 4 75K 1/44 27 RESISTOR 
код R Z. ZK OHM 1/4M ZZ RESTSTOR Z. ZK IAN ZZ RESIS EX 
Кът к A. 75K OHM 1/4M 2% RESISTOR 4. 75K 1/4W 24 RESISTOR 
ROZ R ISK BHM 1744 2% RESISTOR TSK 1/4 2% RESISTOR 
eri R 8. ZK OHM 1/4W 22 RESIS TOR 8. 2K 17/4 2% RESISTOR 
REOS К A. 73K OHM 1/44 22 RESISTOR 4. 75К 1/3 272 RESISTOR 
ドロ グ К 475 OHM L/4AW 24 RESTS TOR 4/5 1/4 22 RESISTOR 
MSS К 4. 75K OHM I/4W 22 RESISTOR 4 73K 1/34 22 RESISTOR 
R^G “Тек | 


5 . Pins hist for HAU ba Нанна 3 


Reference No’ e Fark Маме әгі, Тука» Deseori кеф оғ 


—— . — ہہ‎ — eevee — өзек кезе көзе жөне sese ——ͤ—y— . көзе nnn ноне өзе رر یر رہہ‎ еее екен رر رر‎ нени кке رر‎ вана HEE nnn поне sses кеге С 


WSO 61. к ік ОМ 1/4W ZZ RES LS TOR ік 1/4 Зл RESISTOR 
ког KR 3. ЗК OHM 174۲ аа RESIS TOR 3. 3K OHM 174 ZA RESISTOR 
коз К AK OHM 1/44 зи RES LS TOR LK 17/4۸ 25 RESISTOR 
ко К 3. ЗК OHM 1/4 2% RESIS TOR 3. ЗК OHM IZAN Фл RESISTOR 
коз К 1K ОМ 1/4W 24 RES KS FOR ік ط14‎ Z4 RESISTOR 
Ков-67 ка 2K OHM 1/4 2% RESIS) ОК 2. К J. / AN ЗА Hk. S. 8 OR 
کر تی‎ к 332 OHM 1/4W 2% RESISTOR 332 1/4W ZZ КЕЗТЬТОК 
КИО? A К ік OHM 1/49 2% RIS. T OR ік ТИЯК 24 RESISTOR 
R73 R 1SK OHM 1/44 2 RES LS TOR LOK 1/44 22 RESTSTUKK 
к/4 ку LOK БОУКМ$ 3329 РОТ LOK S329 RGOUND-TOF ADJUST РОТ 
RAS A. AK Reference not found in comronert List 
Ку К A. ?ък OHM 1/44 2X RESISTOR 4. РӘК 1/44 гл КЕЗХВТОК 
R77 К 475 OHM 1/4W 2X КЕБТЪТОК 473 1748 ёл RESISTOR 
КУ к AUK OHM 1/44 зи STOR ZUK 1/44 22% RESISTOR 
— 79 ~ 4,7 K ЗЕ UNM LAW ZA 2. ФК L/4aW ZA RESISTOR 


2 
көй KR 10 OHM 174+ 24 КЕЗТБТОК 10 1/44 Z RESISTOR 
к81-84 к ік OHM 1/4W 2X RES LS TOR ік 1/44 ZA RESTSTOR 

ROS) RK LOOK OHM 174+ Ха RESIS T OR 15K 1/44 24 RESISTOR 

RBS RY LOK BOURNS 3329 РОТ LOK 3329 КОЮМО-ТОР ADJUST РОТ 
ке” к 10 OHM 1/49 2% RESIS TOI LO 1/44 2% RESISTOR 

ква к 332 OHM {ZAN 2 Fa.. L TORS 332 1744" 27 RESISTOR 

ко» R di OHM L/49 ах RES LS Y ORC ІК 1/4 2х RESISTOR 

KIO К 332 ORM, LZ AN 2 RESISTOR 332 174и 2X RESISTOR 

ко. К ІК OHM 1,74 ZZ RESIS TOR LK 1/4 25 RESISTONR 

RIZ к 332 OHM 174۷ ХХ RES LS TOR S32 1/4М ZA RESISTOR 

e К ік OHM 4281 ZX RES ILS ТС ік 1/8 ЖК 
к94 К 332 OHM 1/44 2X RES L TOR 332 X/^,4W ХХ КЕЗІ 
Ro * ако OHM 1/4 2х RES ILS TOF IK 1/4W 24 RESLSTC 

R96 J. 7 K Reference not found inm eomesonenmt dist 

КУР: ШОК dE OHM ДИЯН 2X RESISTOR $. MK SAW 225 RESISTOR 


2 


КІРІ--3 ке 2K OHM ]و‎ No description found in cross ref file 


31-240 ЗОСКЕТ--16 БТ SOCKET 16 FAN SOLDER TALL SOCK 
SUZ41-37*5 ӘПСЕЕТ-24 ST ; SOCKET 14 РІМ SOLDER TAIL. ОСКЕ 
SUSZ 6420 ЭОСКЕТ--24 ST SOCKET 24 FEN SOLDER TALL ОСКЕ. 


8 ч SW ОХР-А ЗИД ТОМ 4 FOSGXTECON DEF SALTO 
Su SW DIF-9 зид тен 8 FOSXULON DIF $ 


Им"! TEST, РОЛМТ HARDWARE BOARD TEST POXNTS 


-<ан0134 L DUAL ANALOG SWITCH‏ الا 

uz 4.40062 Le НЕТ UE ak 

LJ INE S27 No cdescristionm Pour in cross vef Tile 
24-5 „741.23 Мо бе С A. он Pound inm cross ref Tile 
Led — ме 0 No cescristion Pound inm cross ref file 
19 ~ 10062 M. НЕТ Oee AME 


сал Pins dut 


Тос 6۹ 


Кетгегелсе Nove Fark Мате 


111.0 
921 
U12 
الا‎ 3-210 
2:1. 
Lom 
025 
Uu 
UZZ-29 
30-31, 
иза 
LU 
за 
Li 
Зо 
(ا‎ 
144--45 
Utes 


ца7-48 


62-63 


Ше 
(199 
Це 
190 
11911. 
ОЗУ Тг 
Цена) 


. ies 


の る 
Uo / 
(98-99 


— 277 
~ Nb. 7 
= газа 
—74123 
ENES? 
AD рас-во CELY 
ーDMS130 
一 CD4040 
—741.23 
-74150 
—7428- 296) OR 
=> 400 
- 7416 
NE 227 
DME 
24838 
a 74974 
-004040 
4162377 
AD рас-во CELV 
2/428 = ДЕ 


T———CD^t ü 46 


~ ET а 
0062 
۸4 
DME 
— DME 1. S30 
-741.5377 


ーー クツ 人 4 タグ 


= 95550 7452640 
““ 74181 
“МЕЗ227 
МЕ о у 
~ 45138 
„40062 
ЧОЛ 
AL ра) СОМ 
m TAN 84240 
NV A840 
лал 
“246240 
Reference nou Рона 
—7 Al. SAD 
Reference mot Роли 
جم‎ ANS LOY 
— AN 55240 


COURT cr 
— Z. ЕДІ, 


Fark fure 


XC 


LC 
LC 
ІС 


LC 


LC 
ІС 
LC 


LC 


jr сл ол, 


AC 


ir сл 0۱8۷۰ 


LC 
LC 
LC 


Degen A. P.:. 1)۹ 


V then rese sees رر‎ екен көн 


Мо Левис . ON Poured 
Мо des te . U.. or Pour 


inm; cross 


1١ СОВУ 


QUAD. 2-08۳ ۲ا‎ NOR BUFFERS W/OC 


Мо بجعت‎ в оға Coriri 
No cats tet . ,. Poured 
Мо Mese в рог Бошай 
No MEBE J. .ا‎ Hrn Pore 
Mo cescedsdtionm Pour 
No девет е Си PF تا۸٢٢۶‎ 
No cescedstion Tour 
Мо tinter е . A. Horn Poured 
No descrie A. огл Poured 
No девет tion Powe 
Мо tc t ebi огл Poari 
J. C K Кам 

шар e AH мамо ELI 
DUAL. تا‎ . еј] је 

Мо descrie bign four 


irm cron 
in cross 
in orot 
in cross 
irc crossi 
in Cross 
in oprost 
in erosi 
ir cross 
in cross 
in c 5 5 


"FER W/OC 


ir cross 


оста. REGISTER WITH ENARE 


No escris bier Cowi 
Мо девет ог Tound 
Мо с сет от Pour 
No севег Аі оға Poured 
FET ) 7 

DUAL ANALOG ЗАСТОЯ 
ext Кам 

Мо deseris Сиа Tound 
Мо degser decker. сыи 


tt сто 
inm cross 
in cross 


in cross 


in eros 


in cross 


оста. REGES TER BOOTH ENGEL. 


No cen sse d. FL. . ar FU, 


in сто 


DUAL. зе CNET МОК GATE 


Мо вст . . L оғы Poured 
Мо еселеді оға Poured 
LOX Кам 
STUB МЕ DECODER 
ВЕТ ОЕМ 
BUAL ANALOG SWL TEH 
No meserie bion Cowi 
UTA. Е (٢)۷ 
()( .افخ‎ ES БМ 
Mo слему сум е лого Powered 
QU AL. Е obe. Oh. Fe 

J. J. 45 U. 
оста, ELS PRLE 


ЖАЗА 


ir coss 


im cross 


Tre со 


imr cross 


[۱۳۶۰ NOR GATE 


оста, $ ۳۷ 
з EXT COME AR ET OF 


ге? 
ret 


Pile 
Pile 


ОЦГТЕЦ Г 


ге? 
vet 
ге 
ret 
tat 
гет 
ret 
ret 
ret 
rer 
ге? 


Біле 
Раде 
Tile 
file 
file 
file 
fu J. 4 
fide 
біле 
file 
file 


QUTFUT 


ref 
ге? 
pat 
rer 
ret 


ret 
reat 


reat 


rat 
ret 


rer 


rer 


біле 
Pile 
file 


Pile 
file 


file 
Pale 


Tile 


Tile 
file 


Tile 


file 


(У а 


Я 


2 
^ 


2%» 
жы. 


ENGINEERING CHANGE NOTICE E (204 

wong, & VF X РАСЕ | or I 
part/owe + V R G-lOO ву A ветеазе ______ 
REQUIRES CHANGES TO: [К] DOCUMENTATION [-& PARTS 
[X] SOFTWARE (0 PRocEEpORES Р.с. ARTWORK 


REASON FOR ACTION: V eutica| Ramp S یسیا‎ erdu во u 


labelled "X", Horizontal war labelled "У", 
NOTE: ALL "2" REMAIN UNCHANGED 


ACTION REQUIRED:CHAWGE HARDWARE AS Follows! 
Cut trace 5-1 iu 6 af U-3G,U-37, 4-34, U-34 
Coua لاےم‎ Рі“ G ot 0-3 о p^ 2% af u-7%< 
Сочи ect ма G ofU-3 7 to pla 24 of 4-74 
coun vcl річ о a CU-3$ le ма 23 ot 4-7 © 
Counrct pin 0214-54 topu 2€ f 4-17 
CHANGE ЗСНЕМАТЕС АС Еб. очо ! 
Change all Signal (へ て (へ と らく with X pec х Los 7 
Change all Segna | (лаике $ wekt у pecker le X 


CHAWGE ADDRESS МАР AS Follows! 


FFIt め の Y size Амр. ЕЕЧ GØ Y AXIS AMPL. 
FFI AB X S(2E KA БЕ ES X AXIS AMPL. 
FEI4 CD Y 52Е OFFSET ЕЕ(ЧЕФ У AXIS OFFSET 
ЕЕ (4 ФФ X SRE OFFSET ЕС1520 XAXIS OFFSET 
NOTE: ML CONVECT REGISTER RIT ASSIGNMEWTS UNCHANGED. 


CHANGE ۵۸000۸۸6 WIRING AS FOLLOWS : 


Rewov< wine Larom S294. da $3-54 
Rewove し いて Kow бебе ہا‎ $3-95- (RESCAM CHASSIS ONLY) 


Add wwe from 52-55 4053-54 
ААА wire fom 62-54 + 63-55 


277271۷77۷7/۸ Чу Rev A Roa SIGNATURES DATE 
[A wprArg cmrerwarom | (ЖА >8 
| ers. мов. ОИК ПВ | 


[Г] AFTER SER.# 


[] AS OF 


VER, 


а 


139 


1 


119 


P1 


P2 


(А — Curent Conf, 


КЕ 2-03 Ene all I ха 
ISU 44 ma 7 m 


& J 
504 
— [0 a 
203 
O 24 
= 26 


— ^з ws: b ~ " 


SLAVE HARDWARE DESCRIF TION JANUARY /, 1982 0001 
у RASTER GENERATOR CARD 
у RESCAN CHANNEL: Mil. макамьтькз сам EFFECT AS маму AS SIXTEEN RASTER 
SEGMENTS UF ЧАКАЕ LENGTH АҒ à TIME. 
) FLYING SEUT CHANNEL: abl. PARAMETERS EFFECT THE ENTIRE RASTER. М0 SEGMENTING 
TS AVATLABLIE. 
) OFFSET AMPLITUDE CONNECTION 
X AXIS 0 ~ 4095 0 ~ 4093 о- 31 x 
a Y ахтх 0 - 4095 0 — 409% | - 31 
г 68 0 -- 409% 0 ~ 409% 0 — 31 
X SIZE 0 ~ 4095 0 — 4095 0 — 31 
~ Y SEIZE 0 ~ 4095 0 ~ 4095 0 — 31 
Z SIZE 0 — 409% 0 — 409% 0 — 31 
> 
الا سا سور کس‎ Oye ; . 
| | | LOO 4 ) と bits хі 
» % 


le | S= Tu MISIT E 
| 10- 14 Z SIZE БАЗЕ AODRESS 


ки л の こう X SIZE 
| 
| 2 
3 ph wel 2 کے رج‎ 9-15, 


| © | 
| | 612 ae 9ص‎ жар ¬+ how 
jo. [NC | „% а / س‎ HIGH. の を ん の つり 


» 5-4 чрх15 —» 5ораю ےس چ‎ mo93^-a— 


1 то-та * 5 TERS 
| ee TAMPI FOR WRITING тә РАЯЙМЕТЕ 


» ; | оз ONLY DURING りら 72TrC て 4 し 
(2) ANYTIME 


ADDRESS/A 6 
. ا‎ „„ RITS 

ra се LO E | | | 1-4 / of / と ومک‎ ments 
» | С егет 5-8 J оҒ/2 addresses 


(6ФО то REGISTER + Oc TOM шор 52-5 X SIZE AMPLITObem 
( 5 fro 1491 REGISTER 2 CONNECTIOY 20 O00] р SIZE AMPLITUDE 
(440 родо Z 512Е Ampu TUDE 
) | 75? реда X AXIS AMPLITUDE 
x | 1440 да де T ALIS AMPLITUDE 
) | Е | I44o ar 01 ZAMS AMPLITUDE 
'чсо ۵۹ء‎ x SIZE OFFSET 
Meo. > > ۹7٦ x AXIS oF FSET 


» 
| [220 ) 06! У 2х5 “OFFSET 
IU Rl sce . o 
15-60 1611 2 a 


VRG-100A  RASTER GENERATOR 
VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


VERT. AXIS OUT Q 

VERT. RASTER OUT 6 

VERT. SIZE OUT 6 

HOR. RASTER OUT 6 

HOR. SIZE OUT 6 

Z RASTER OUT Q 

Z SIZE OUT Q 

AXIS LOC.RAMP IN (Н RAMP J@ 
НОВ. AXIS OUT @ H AXIS 


АВ10 Z AXIS OUT 6 2 AXIS 
АВ11 АВ17 
АВ12 АВ18 
АВ13 АВ19 
АВ14 АВ20 
АВ15 АВ21 
< АВ16 АВ22 


АВ23 
2 RAMP ІМ 6 АВ24 
АВ25 


X VECTOR IN @ 582 


Ү VECTOR ІМ 6 Arn 


Z VECTOR IN 6 AB30 
AB31 

-15V -15V 

+15V %15у 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


ABl - АВЗ1 ANALOG BUS LINES 


8 - ANALOG SIGNAL 


(Раде 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


. COMPONENT SIDE SOLDER SIDE 
| PIN 4 SIGNAL NAME PIN + SIGNAL NAME 


* Denotes active LOW 


RB - RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR = 2 RESET 

HI - HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
HC - HORIZONTAL CLAMP 
LHC= LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
- SECTION ADDRESS LINES 
- LO-RESOLUTION BLANKING 
SB = SCREEN RELATIVE BLANKING 
- FIELD IDENTIFICATION 
VAL- VERTICAL AXIS LOCATE 
PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
| GHR= GRAPHICS HORIZONTAL RESET 
8 НВ = HORIZONTAL BLANKING 
| 
| 


ANALOG BUS 


= Р-2% DESCRIPTION REMARKS 
0 n/a GND (off) TO MINIMIZE CROSSTALK 
1 17 DSP (sin) 
2 19 DSP (cos) BOARD #1 
3 21 HFO 
4 23 HFO 
5 25 DSP (sin) 
6 27 DSP (cos) BOARD #2 
7 29 HFO 
8 31 HFO UNIQUE TO A 
9 33 DSP (sin) SLAVE CHANNEL 
10 35 DSP (cos) BOARD #3 
11 37 НЕО 
12 39 НЕО 
13 41 МЕКТ RAMP FROM VTB 
14 43 HORIZ. RAMP FROM VTB 
15 45 Z RAMP FROM VTB 
16 47 CHANNEL SPARE 
7 D sin 
18 40 DSP (cos) BOARD #1# 
19 42 HFO 
20 44 HFO 
21 46 DSP (sin) 
22 48 DSP (cos) BOARD #2* 
23 50 HFO 
24 52 HFO SHARED BY ALL 
25 54 EXT IN #1 REAR PANEL CHANNELS 
26 56 EXT IN %2 REAR PANEL 
27 58 EXT IN #3 REAR PANEL 
28 60 VID IN #1 FROM ROUTIN 
29 62 VID IN #2 FROM ROUTING 
30 64 VID IN #3 > FROM ROUTING 
3l 66 VID IN #4 FROM ROUTIN 
DSP DIGITAL SLAVED PAIR OSCILLATOR 


HFO HIGH FREQUENCY OSCILLATOR 


* BOARDS TO ВЕ LOCATED IN MASTER CHASSES 


РАСЕ 1 LIST VERSION 120281 3 37/29/83 15:38:08 VRGTODA. DC 


で し この し て UVG Road Power ыға 
URG SETUF / 


Load 5. Eds 


Se+ 20H HD 0 
Enable VAL 


Durty cection 77 
ZERO ALL. DAG? SAS S РЕК TABLE J.: 


ADDRESS rc SCOPI ADJUST FUNCTION 


FF1400 0 ТРУ 0 V SIZE AMPL 
FF1420 031 TES 4 H SIZE AMPL 
FF1440 из2 TRY R68 2 SIZE AMPL 
FF1460 uag TELO 371 у AXIS AMPL. 
FF1480 оза TELL 672 H AXIS AMPL. 
FF1440 135 1 12 КУЗ 2 AXIS AMEL. 
۴۴1۵ U13 TRG RE V SIZE 
۴4۵ 018 ТЕ 9 V AXIS 
FF1500 012 TES RSS SIZE 
ЕЕ1520 ц9 TEZ көз AXIS 
۴0 1914 тва RS 7 STZE 
E RS : 


^ Diü-13/ 
(а ФУ at P222) Ducing H 


(52 (hd Gv at P gc Dates fedes? (2) 
SCOPE TP-14, TRIM RSS FÜR ZERO КАМЕ, TRIM R63AFOR ZERO OFFSET. 
Enable 2 Reset (4) 
SCOPE TP-13, PUF узана, PUT ЕЕЕ 9 FF1006, ADJ R57 FOR 
ADJ К67090 OFFSET. Duci feces 7 
Маже Section Vert Ре «еі, load (ЕЕ at FFlo20, 
29; SCOPE TELS. 


têt eet END TRACE TO TOP OF Је, JUMPER REMOVED. 


RELOAD ZEF @ FFI4E0 + ドド 14C0. 


зе 5v ти woo ТРН‏ حم 
コザ‏ | سے "HE.‏ 


FIG 1A Ето iE 


2 2 


と \ 
SCORE ТЕ-15, TRIM RS 29. "OR ZERO RAMP. A TRIM КЛУ РОК ЖЕКО OFFSET. бич “4 ection 7 


ZERO Каме, Û 


LOAD 0 8 ЕЕ14Е0, ADJ R79 FOR HX-LOW TRANSITION JUST BELOW RALL «ЕТО. 


LOAD FFF 8 БЕДЗЕО, ADJ RFE FOR HI-LOW TRANS JUST ABOVE RAIL (FIG ЈЕ 


ф ^ 2 LIST VERSION 120281 3 3/29/83 15:38:08 МЕСТА. DC 
ф“ FOR H RAME. SET 0 G ЕЕ1500 + ЕЕ1520, SCOPE ТЕ-14, ADJUST кво. 
SET 1520 TO ЕЕЕ, ADJUST КӨЗ. RELOAD 7FF АТ 1500 + ドド 15Z0. 


Ф GAME FOR Z КАМЕ. СЕТ 0 B ЕЕ1540 + ЕЕ1560, 49—9—FF ; : dunkle, Z kanp 
ADJUST ква, LOAD FFF 6 FFiS60, ADJUST КӨЗ 


a кана VERTICAL AXIS LOCATE: 
TRIGGER SCOPE ON VERTICAL. SET 4 AT ЕЕ1000, ADJUST Rid FOR 0 TO +5 
RAMP DURING VERTICAL INTERVAL АТ ТРЗ, 14, 189. 
IND. 
Ed ww EXTERNAL AMPLITUDE Fit Il. T I. FL. TIER BALANCE- 
Wit. LOL 8 TEST, Ced 7 FF at these (ве bur 
GE, FFE, FF /+ Fg ЕРІЧ4Е, EI NAE. | 
Scope Lt سم‎ ed to V, っ Cgcec Section Fad adjust fn 
вс Mall as follows: 


(-( (eft ¿A< 


روف وہس 
/( 11 25( 


KT 2444746 
ка и» 
R4 n ott 


ТАЗА аль Table fort ПИШ ee LD I 
- Base =. т | | | 
о iii 2 165 3 КА Bsp) OM ЕШ Салыр) 

w EF ЕЕ бо зае а TEE o. 


ウン ウ セ セ рос 
(YO 396-25» O 


i in: ЕГЕЙ e 

NN Haz ТӘН Седов). [EN i анау, 
zs IBN inar ПЕЕ БО: HEU о... Jia 

! | 2. | Ка | 7 02 2 Sa A Я 
| | etl | 


88 5 2 | 
| м 2: АЕ а: А 1 L5 | 


ーーーー 


| 


کی 


— QU т ーー Lot $ = ہسمت‎ ーー = 4 M e — 
ЗА | | | uA о BA E < 5 
+ i i i % ; i t 3 ; H ; я 
ھ ا‎ 1 i LIBE | i | i | kc 
| е し DEE F^ ден E БІ 
ше ۶ + 14 e ч p RE n b pent も = 3 
| 4 , , { з ; 1 $ % $ H : ; 
! Ера Eee + 3 ЕЕЕ Px. ' р са пв E а ВИО 
Eu bur m UM OE Lo ILE pou | 
EI ا‎ E du [Opa pe eren 
d 3 y 25 аи — 98 i = pi TIS WERDE JI 


Рас. 


س 

x 

сз 
3 


XPIROELEM: 


SOLUTTON: 


1 LIST VERSION 120291 3 5/ 2/83, - 10: 06: 58 МАЈА. FX 


FIXES 


LHO062 -15 CONNECTED TO PIN 4 INSTEAD OF FIN Š 


CUT: -158. TQ РІМ A, JUMPER TO PIN.S.ROÜR مل لا‎ 2, 22, 3, 4, 
6 CHANGE ADDRESS MODIFIER AS ON VCE. 
~~ADD 1K PULLUF. U-113 FIM 3 TO +Š: 
om CHANGE DAC TRIMMERS TO 10014 
meleg FIN 3 NOT CONNECTED. 
a CHANGE R-21 FROM АВК TO зак; 
Код FROM 180. TO 150H; 
Кеа + 23 FROM ДОК TO SK; 
Rem + ZZ FROM 20К ТО 10K. 
шн CHANGE 1100 + 10-102 TO 74315244. 


“чуе FIN 2 МОТ GROUNDED. RUN FROM FIN 8. 


e 
e ^ 


SOLDER 
SLE 


Du 


1 
1 
3 
Н 


ЖЕКОМ.ЕМ: 


SOLUTION: 


0-43” 13 


2 LIST VERSION 120281 3 


мах DATA INVERTED. 


L-100, 102 ТО 


жи ІМУЕНТ ELITS 4, 9. 14 


--3 CUTS, 6 JUMPERS AS 


0 U-59 1 
| | 
Ü 2 


Цейз та 
مه‎ Ne 


190 X = CUT 


| 


«емен fi JN anf} О 


0 SOLDER SIDE 


Х = CUT 


ADD‏ = ال7 
JUMPER‏ 
Ü ü‏ 

! | 

Ü о 

| | 

外 


SHOWN : 


N 〆JN = ADD 
| JUMPERS 


754.5244. 


TO ANALOG 


2/83 


MUXES WITH 


ーー — ーー ーー ーー ーー ーー ーー ーー ーー 


— سے س ーー‏ سے سے ーー — ーー‏ 


— 


— — ہے ہے سے س ہے ہے -- 


gio am ae کے‎ am ے کے سس‎ a — — 


0 


خب سے سے سے سے aum‏ — 


10:06:58 


SF 


MRE100 


Е IM 0-4 


А. ЕХ 


3. 


Home DID 
AS 14 


200 
то U-43 8 


(= Z JN سے‎ Ds 


Á 2 ——— 
IL ADD 


CUT 


TO" U-43 * 


Fett 3 LIST VERSION 120281 3 ви 2/83 10:04:58 укстопа. FX 


т XPROELEM: INTENSITY PARAMETERS FROM SIZE; AXIS TO F2 LEFT OFF BOARD. 


SOLUTION: ADD 3 WIRES AS SHOWN (xx): 


РЕКОМ 0-22 PIN G TO Ра - 18; 
"FROM U-24 PIN 8 TO FZ — 34; 
РЕКОМ U-26 FIN 8 ТР PZ ~ 36. 


SOLDER SIDE, Fa CRIGHT3 


x жж жж Z / / / / И жж 0 
下 


38. 36° 34 32 30 28 26 24. 22 20 18 18 14 12 


ЖРКОВИЕМ: NOISE. 


SOLUTION: CHANGE: C 1, 4. S, 7, 9, 12, 13, 18, 17, 18, 19, 20, 21 ТО i15»f; 


“ADD . 1 Hass +15 TO U-15, 12, 19; 


sess RUN 418 INSULATED WIRE FROM Ра FINS 1, 3, # TO GROUND РАМЕ AREA 
BETWEEN 4-15 + 17-16 


XPROBLEM: РІМ A CONNECTED ТО 15. 


SOLUTION: CHANGE -15 TO PIN 5. 


исти ел List Рог ۵ 


кетегейсе 


NC Vota d кезеді, mime 


- 


ege ө ө ө ө е ө ө 


45. on TC 


31 ІШЕК Лом 


4 hd. E. CL. РАДА 97-1013 


・ гу дана 
4 MA To жері o» E 83 ر‎ 
si 


Me ey $ Ла Фа er > 1. 22 HS 0 6 


DO АЧК 


* с. 200 ШММ 


21, 53—84 Z 


Цеа Leck Lor 


NO 


Меј 


мо 


мо 


мо 


Мо 


мо 


мо 


мо 


ESET Leck Lor 


Messer Lec ovr 


CesT . F., . a 


AEST J. F. N. . сим 


despri eet . or 


pcm CT d etd orn 


cescrirsuionm 


ТЕ, Сим 


у 


esger a АУЛ. ON 


V 


Ceo ud std ori 


Y 


AEE OCT Lek Ога 


(ЙЕ ЕЛ, ОГЫ 


ESET A. EK. . Or 


pesmordgsudor 


riesci ruo ion 


се СУ d sudo 


— 


T oum 


T evanuit 


T ord 


Тошгия 


П 


и ти 


Pour 


Pours 


"orc 


“окты 


۴ تا٢۷‎ 


"oum 


еттита! 


елити 


Torri 


Ct ts 


ед SO tris 


СУ‏ ای 


OE‏ می 


COPS ہی‎ 


ге? 


г са е 


рет 


vet 


ref 


(TOES 


тәш 


CFOS 


СОВУ 


CT зө 


CIOS 


Cr Ss 


| 


COT OBE 


EOS 


CT OBS 


ср 


CPOs t 


vot 


ret 


ге? 


ret 


vef 


гет 


ret 


fat 


©? 


4: 


“о |“ 5 @ 5 өө эе ө ө ө ө ө ө о дер 


LO СИЛЕ, 


eer erm eric 


WD 


t Tor МАЈИ 


75 J. Earki Мате 


САЛА 3006 AURK 


Үз” ЕТТ Cs... زی می‎ 
L ee ӘЛЕМ, d 199-450 


is ЗОСКЕГ 


ЗОСКЕТ 820 


28 SOILS T SH 


i СКЕ, Ü 
i УСКИ tg 


>945/3% 
7965 2/9: 
207 


256582 250" 


. std ot 
Мо) йесі . СІ 
мо ESOT L., onm 


Mo cestero F. . cr 


Мо caesar 11۳۳.1 


Mo desertie dors 


Мо essere tear 


Mo “е 


Lect c 


5: 
D 


Мо 


мо Heese A. r N. A. onm 


Мо iesse L ect d orn 


Mo слем с J. U. ewi 


CT N ГІ 


мо ceser ъв“ сим 


fona d 


Powis di 


fours imn 


Poured im 


foune xm 


Tene dan 


Роги Yr 


Toure cet 


dnm‏ ء0 


Pourc in 


Peoi xn 


сити ігі 


Toure rm 


ао МИТ МОК EE PES 


cross ret (file 


۷۷۷۱۸۲۷۰. СЕ 


* 
^ 


4 
CX Z 
2x V 


A аа 


y 
е 


— # / ~ 
ر ~ < 7 — 

737 5 „ 
£ / 7 


2902 
7143? 
Pita Ge 
25564 25 4) 
292-5290 
7972923. 
OS Ж ア 
PLA 


к Y р, 
AWE 8v € で 


一 LUCegKncr Ялфол7” 


~ 
а 
< 


PROGRAM МАМЕ V Д) G- 


74L804 
7418138 
74.5240 
741.5244 
74,8260 
74838 
74874 
ADS33JH 
AHO1 34 
пас 80 СВІ V 
"476 
8 
) ٤8 
HISO6 


2 


M 


VOL + 


CATEGORY 


yw C 09 бу) i 


bmoOh 911 


139 


VER 
P1 


1 


119 


Р2 


VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE 


_ PIN Ф 


1 
3 
5 
7 
9 
11 
13 
15 | -12у 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
4l 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 


SIGNAL NAME 


-15V 
+15V 


ALL other pins аге. 


. VRM-100 


PIN % SIGNAL NAME 


GND 
GND 
GND 
+5V 
+5V 
+12V 
GND 
-12V 


X IN (H RASTER) 
Y IN (V RASTER) 


Z IN (Z RASTER) 


Ү/2 а 
7 ВЕЕ 6 
ZP/Z а 
X/Z а 
TZ @ 
ZP/Y а 
TY @ 
ZP/X @ 
тх 6 


X/Z MSB 
Y/Z MSB 


-15V 
+15V 


(Page 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
| РІМ + SIGNAL NAME PIN 4 SIGNAL NAME 


* Denotes active LOW 


RB - RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR = 2 RESET 

HI - HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
HC - HORIZONTAL CLAMP 
LHC- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
51-54 - SECTION ADDRESS LINES 
= LO-RESOLUTION BLANKING 
SB - SCREEN RELATIVE BLANKING 
= FIELD IDENTIFICATION 
VAL- VERTICAL AXIS LOCATE 
PRHR= PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR- GRAPHICS HORIZONTAL RESET 
HB - HORIZONTAL BLANKING 


РАБЕ 1 LIST VERSION 120281 3 3/31/83 14:42:20 ОЕМ ла. DC 
т PLACE VRM ON EXTENDER. جانا‎ + МЕС MUST БЕ PRESENT. 

SET 7FF АТ EACH LOCATION, ZERO EACH DAC ACCORDING TO CHART: 

ADDRESS SCORE раст MATRIX 


ЕРІ ШІ) TES ü 

ЕЕ 10 Arx 1 

ЕЕ1840 ТІР--4 2 (- 
F 1360 ТЕЗ 3 

PR 183810 ТЕ 4 : 
FF 369 ЕЗ 3 に 

FFI TESS ch H 

Ше? ? TY‏ 0 ۴ا 
ЕЕ1900 Те-16 8 2‏ 

FFivzü F418 9 Е 

ЕЕ 940 TF= 3 10 1 

ЕЕ ۱ That 11 TZ 
FF1980 11.1. 12 РХ 
* F ۵ TRS 13 r^r AUX ROTATION 
ЕР19С0 ІР ја E (LESS BANDWIDTH > 
60 ТЕ-10 ә S 


| 

і 

і 

| 

G 1 
| 

l 


TX 


X Y 2; 


: 

H 

H 

Н 
Н t : 
Н t H 


SET RASTER GEN X, Y, 2 SIZES TO MAXIMUM, 2 КАМЕ ON (FELCO; FFi1S00, ЕЕ1840::0, 
۴۲۳۲۰۱۲۲0002. 


SCOPE TP-Z1, ADJUST RZ2E, RSE. AND RAGE FOR AC NULL. 
SET RZZC. RJC- RASC FOR ZERO DC OFFSET. 


SCOPE TP-Z0, ADJUST R426, 216. 2E FOR ас NULL. 
SET RAZ, к210, RAC FOR ZERO DC OFFSET. 
TURN RS ALL THE WAY CEW. 


SCOPE TP-22. ADJUST RZAE, 238, къв FOR AC NULL. 
SET KA-, R23C, КІС FOR ZERO DC OFFSET. 
SET ЕЕ1540 TO ZEE, FF1000 TO CA. 
SCOPE TP-13, VERIFY OV AT ТР-13 ON VRG. 
TURN КЗ си TO ЗЕТ OFFSET APPROX. -z—Sw („Чу 
THIS WILL БЕ FURTHER ALIGNED IN VER SETUF. 


SCORE Таз, ADJUST RAISE, 443, TE FOR AC NULL. 
SET R4SC, AAC, 410 FOR ZERO DC OFFSET 


SCORE ТОР OF Ја AND TE-21. 


РАСЕ 


SCORE 


ЕМО. 


2 LIST VERSION 120281 3 3/31/83 14:42:20 VEMLOLA. DC 


CON КЕФ а BOARDS, PLACE а 3. ЗК RESISTOR BETWEEN TOP OF J4 ANID 45). 
SET ЕЕ18000, FFiSZüsFFF. 
ADJUST. к??а SO THAT 44 TOF GOES LOW JUST BEFORE ТЕ-21 SIGNAL HITS 
+ RALL. 
SET FRLS20=0, SET КАРА SO THAT 34 ТОР GOES LOW JUST BEFORE RAME HITS 
- RAIL. 
SET Fi1800z7FF, FF1880:-0, FFASZO=FFF. 


IFO AND TOP ЈА. 
ADJUST R77C SO THAT 4ل‎ SIGNAL GOES LOW JUST BEFORE КАМЕ HITS + RAIL. 
SET FF1520z0, ADJUST R77D FOR LOW TRANSITION ат Ја JUST BEFORE RAME 
HITS ~ RAIL. 


2 1 1 رھ‎ fe VRM | TEST FILE га 
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UR 


ЖӘНОЕІЕМ: 


SOLUTTON: 


ーー ہی‎ — — — — ーー — ہے — ہہ‎ — ーー — È 


ЖРКОВЦЕМ: 


SOLUTION : 


1 LIST VERSION 


FIXES 


U-87 FINS 4 AND 6 


CUT AND 


COMP SIDE. 


ud 
- СЫТ / 


0-59 FEN 


СОММЕСТ: 


SOLDER SIDE 
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12 ЕТ рас WITH OF АМ 
FAST ANALOG MUL РАЈЕ 
LEXA КАМ 

PAST ANALOG МА TIE СЕК 
ANALOG МАЈ АЕК 

WAM‏ .ا 

FAST ANALOG MJU . K. ER 
ANALG MULT Cel. EI 

Lax Кам 

ANALOG MUL. АЕК 

FAST ANALOG MUL ELLER 
QUAD COMPARA COR 

OO TAL EUS اتا‎ (۸/۷ 

QUAD Zech DATA MULT EE E. E. 
QC TAL. BUS DRLE 

DUAL. Se CUT NOR GATE 
WAL... p ۳77ف‎ 

GLAD. Ze CNET мамо BUFFER W/OG OTE 


ОРАТОРА 


ре 


3 


рә e o © o е © © е © © е е е о өө фо ө ө е ӘӘ 


Pins List Рог 2۵ Рана 分‏ نان 
Reference Na’‏ 


в Грег), маме puse Tyee loch s ce A. L. A. ОТ 
08:3 KG QU FAL. BUS. ORELE 

86-87 AC 30-8 LONE TE CODE 

183-39 2 J. аве: е ELT сомеека ток 

190-93 На SY ше FAST РЕЛ OE ME 

94 УЗ Мо левом а доп Pound inm cross ret Pile 

Lg 2433 ДЕ; | Сад e МЕЦ МОК UE EER МЕЈ ОЛ 


OY - 51~ 
vn pU = $ pr 


VER, 


BOARD 


139 


1 


119 


P2 


SLAVE HARDWARE DESUREF TION JANUARY Z, 1982 0002 
СКІ DRIVER CARD 


RESCAN CHANNEL : ALL PARAMETERS CAN EFFECT AS МАМУ AS SIXTEEN RASTER 


SEGMENTS OF VARTABLI LENGTH АТ à TIME. 


FLYING SFUT CHANNEL: LL FAaKAMETERS EFFECT THE ENTIRE RASTER. NO SEGMENTING 
хз AVATLABLE. 
Raf ma ea aa AM Eu лт NS Тае e. Aer 2 
UEFSET ELTTUDE — CONNICTTLIUN 0927 
тъ 
0 - 4095 0 — 4095 0 - 31 074  у-рез 
0 ~ 4095 0 ~ 409% 0.— 31 5-q H: POS 
E. va э. STF су: — 22i у 
0 1095 0 10955 бб = wt А шыт 


HORIZONTAL РОЖІТІЮОМ 
VERTICAL вовал DON 
INTENSITY 


BLANKING FIED ТЫ SCREEN 


+ X EDGE 0 - 4095 ADDRESSING 


„ EDGE 0 ~ 4095 

A SEDER | 0 - 4095 

- Y EDGE 0 ~ 4095 BITS = 4 
* 2 EDGE 0 ~ 4095 [са ылоо. qme 


"A ЫЕ 0 — 40953 


S. lof 12 addresses 
6 


> 
5 
で 
о 
i 


FELCO O © 5ھ‎ У POS дмрш7торе 
Е ^ 50 20 O o o 1 в Pes AMPLITUDE 
40 ода LNTENSITY AMP تہ‎ N 
eo оо t v Pes Of FSET 
pm ко да Од + POS OFFSET 
| LO ото の 7 と 7 が US/ た 7 oc ESS r 


5 | CÓ ` e V?E DOC BLANKING 

| | 選び <: O 1 | V ? ぞ ら C6E 8ء۵٤64‎ 
の | | | ee 1090 H 7Е056 BLANKING っ っ 
24 2 poo! H < EDOF 3۸۷۸/۷۲7 

E + Í 5 = D BLANKING 2: 


А | ; Z 72065 BLANKING ' 
ще, | KN 
の | の し 1100 CONNECTION REGISTER 


128 


ртасе T 760040 t Зав SEC 


VCR-100 
VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


| СОМРОМЕМТ SIDE SOLDER SIDE 


INTENSITY OUT ۵ 
VERT POS AMPL. G 


HOR POS AMPL @ 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


ABl - AB31 ANALOG BUS LINES 


(Раде 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
PIN + SIGNAL NAME PIN % SIGNAL NAME 


* Denotes active LOW 


RB = RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR - 2 RESET 

HI - HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
HC - HORIZONTAL CLAMP 
LHC- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
51-54 = SECTION ADDRESS LINES 
= LO-RESOLUTION BLANKING 
SB - SCREEN RELATIVE BLANKING 
- FIELD IDENTIFICATION 
VAL- VERTICAL AXIS LOCATE 
PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR- GRAPHICS HORIZONTAL RESET 
НВ - HORIZONTAL BLANKING 


ANALOG BUS 


DESCRIPTION 


€ # р-2% 


0 п/а GND (off) 
1 17 DSP (sin) 
2 19 DSP (cos) 
3 21 HFO 

4 23 HFO 

5 25 DSP (sin) 
6 27 DSP (cos) 
7 29 HFO 

8 31 HFO 

9 33 DSP (sin) 
10 35 .DSP (cos) 
11 37 HFO 

12 39 HFO 

13 41 VERT RAMP 
14 43 HORIZ. RAMP 
15 45 Z RAMP 

16 47 CHANNEL SPARE 
l DSP sin 
18 40 DSP (cos) 
19 42 HFO 
20 44 HFO 

21 46 DSP (sin) 
22 48 DSP (cos) 
е 23 50 НЕО 

24 52 HFO 
25 54 EXT IN #1 
26 56 EXT IN #2 
27 58 EXT IN 43 
28 60 VID IN #1 
29 62 VID IN 42 
30 64 VID IN #3 
31 66 VID IN #4 


DSP 
HFO 


HIGH FREQUENCY OSCILLATOR 


REMARKS 


TO MINIMIZE CROSSTALK 


BOARD #1 


BOARD #2 


UNIQUE TO A 
SLAVE CHANNEL 
BOARD #3 


FROM VTB 
FROM VTB 
FROM VTB 


BOARD 41% 


BOARD #2* 


SHARED BY ALL 

REAR PANEL CHANNELS 

REAR PANEL 

REAR PANEL 

FROM ROUTING 

FROM ROUTING 

FROM ROUTING 

FROM ROUTING 


DIGITAL SLAVED PAIR OSCILLATOR 


* BOARDS ТО ВЕ LOCATED IN MASTER СНА55%8 


РАСЕ 1 LIST VERSION 120281 3 RS BABS 12:41:54 VOR LOLA. DC 


@ о» SETUF 
(REQUIRES UTE, МЕС, VRM ІМ RESCAN CHASSIS & TEST СЕТ» 


“SET VTE AS Е! 


ン E 
t д e 
۳1004 | 1 / 
AFF1006 FEE 
ЕК1020 ЕЕ, 
и” 3 


* URG AS FOLLOWS : 


RESS DATA 


FFi400 7FF 


FF1500 0 Y 
ЕЕ 1520 ЖЕ 
ЕЕ1540 7ЕЕ 
ЕЕ1560/ ZFF 


ЕЕ 1580 x ン 
FF1560 А А 
/ T Уен 


^ 


“SET VRM AS FOLLOWS: 


FF1900 
FF18Zz0 
FF1840 
ЕЕ1860 
ЕЕ 1888 
ЕЕ 1860 
ЕЕ СО 
۲0 


FE1960 ZEF 
FF1980 JFF 


FE1940 EE m T. 
ЕЕ 1908 7۴۴ 7 5 
۴10 77 7 

ж ^ iae s. ッ ン pe 


“SET VCR AS FOLLOWS: 


FF1C00 AFE 
FFiC20 ہر‎ 7FF 
۴۴140 7ЕЕ 


e 9 % еее е е е е мы ы ә е е е © е ө 5 


е PAGE 2 LIST мЕКОТОМ 120281 3 4/ 8/83 12:41:54  VUCK1014. DC 
еі 
т, Facho Ip оа “Te t”; LT; 
وا و ناوک‎ ZF | 
FICHA 7FF cdt IFF A ғ) 
FF1D00 7FF / 
8205 M- ze FELCCE : 2 
ЖЕ1р40 — 7E 
е ae СЕ CEE が 
700. ди. ; 
| p ПРО 2E // 
VID: 2100ء‎ ТЕУ | 7 
20027 AY ИР ЧЕ 
/ЖЕ2 ^g 
/ EP2006 025) ЕЕ 
; “PF20097 . — 0, | 
CE ando wx AS FF Lao E 
ЕР; «а £F と て と 
Жез 00 | 0 
4 FF IP ЧЕ 


FF2010 


` 


7 سس‎ РЕ192 3 
га ری رس‎ 7 
ジグ ジン. 


Миё “4 geg 2 


ТЕКО DAC'S AS FOLLOWS (FOR ZERO VOLTS : 


ADJUST SCOPE рас 
Ró = 7 FFiCE0 8 
ко тренд ж 6 ЕЕ 1020 8 
R12 TF…11 11 FF1D60 25 
eg ТЕ-12 10 FFip4Q 728 
қо. TP-13 ж 8 ЕЕ1000 8 
ка ТЕ--14 4 وس جس‎  3vB 
RZ ТР-1% 0 ЕЕ1600 UPA 
R10 TF'…16 1 FFiC20 © HPA 
R13 ТР-17 2 FF1C40 ГА 
R15 ТЕ-18 2 FF1C60 ^ وس‎ 
R16 TRO 4 FF1CBO ^ ۵ 
R17 TE-20 ©; ЕҒІСАЙ EO 
VCR PERSPECTIVE DIVIDER SETUF: 
ーー УСК ON EXTENDER. 
ーー NORMAL. INITIALIZATION, 
ーー VERIFY OV AT ТР-13 ON УКС СЕТ сам BE REACHED WITHOUT AN EXTENDER ON VRG). 
— TURN КУЗ ALL THE WAY CH THEN BACK 2 TURNS. ЕР. 


~~ PUT SCOPE IN XY, X PROBE TO BOT EP, 
GROUND INPUT амев ON SCOPE, 


Y TO Bed ن‎ 
FUT DOT) IN LOWER RIGHT CORNER. 


TP 


РАСЕ 3 LIS ST VERSTON 120281 3 ау 9/83 12:41:54 VORLOLA. DC 
snis AE INPUT 5, SET TO 10% UH, ADJ RAR FOR LEFT SIDE OF TRACE TO БЕ 


ispum. ee у ce 十 FFL320= FF 
~~ ADJUST R73 Е SEG E- SR а РОТМТ 1.4 VOLTS УР AND 1. 4 VOLTS OVER 


~ X А Б | 
A ИМА 3 you 7 мес lo vd ai 74 (o d O EEAO) 


Е КОМ ZERO. (EXPAND SENSITIVITY ТЕ NECESSARY > 
سو‎ * МТ. 
ЕКО, AND КУЗ AS ABOVE. 


5% gc ата 


Hov (о. 


OT cr m. Ts 


© EXT BUS MULTIPLIER BALANCES: 


ーー H- EEEH SCOPE ТРЗ. 


OFFSET RSPB SLIGHTLY. TO SHOW ZERO POINT OF RAMP. 

ADJUST коља SO ZERO POINT OF RAMP MATCHES DC LEVEL WHEN RAMP XS NULLED WITH 
R357 . | 

SET RS9-C FOR ZERO DC WITH К5У- NULLED. 


== SCOPE ТР-4, REPEAT AS ABOVE, USING R60 АС. 
ーー SCOPE TF-5, REPEAT AS ABC LINGE be رر‎ [tip 2 
SET 0 e > RETURN SCOPE TO NORMAL. laê راک‎ 
FINE TRIM К20-р FOR 0 VOLTS AT BOTTOM Ја ТЕ NECESSARY. 
SCOPE. ТРе-б. 
- ADJUST R20-E FOR MINIMUM AC. 
ADJUST RZü-C FOR ZERO DC OFFSET. 
~ SCORE ТРУ, ADJUST R21-E, MINIMUM ас. 
> ADJUST К21-С FOR ZERO DC OFFSET. 
ux МЕКО: 494 AT ТР-Ө, 
BLANKING WINDOW CHECK: 
— SET THE FOLLOWING : 
FFACCO 0 
ЕСІСЕО ЕЕЕ 
۴۲0 0 
۴۴0 FFE 
FF1D40 0 
ЕЕ 1060 БЕС 
ЕЕ1960 ЎЕР. 
FF1920 ZFF 
== SCOPE ТР-6 AND TOF OF 26 (TOF ОҒ 46 SHOULD БЕ +5). 
— * SET ЕЕ1960 TO SCO. BLANKING АТ Jé SHOULD GO LOW AS ТР-6 APPROACHES ۷۴ 


RAIL. ADJUSTING FFICCO AND FFICEO SHOULD MOVE THE EDGES. 


~ SCOPE TP-7, OBSERVING SAME WITH FF1D00 AND ҒҒ1020. 


< RETURN ЕЕ 1960 T...... ТО FER: 


| | Вазе = = ЕЛ 
за > eee 
! ME 


| 27 el) ща 


E D 


1 
ча. 


LUE ео XT F < O. 
„ 2 


чо 
Гија 
РЕНЕ DM 
| 3 TGA | 
||| Df 
ФА 


о ۵ ТЕ £= VCR (ТЕЗ FILE) 
ГУ CD 


(HP e Ey. 
ЗЕЕ. 


aN 


Bl) 
D Nut 


25 | 
шатын 


ТЕР ср 


ABRIL)... ELS | x +e | 


СЕР 


マウ ウ セ マセ оро 
mm いい いそ SO 


Сч вш) 


( 
FFF 


E 
A ыж = 
да 
: 
2 ни 
人 
سواہ‎ IS A E. 


вас: 


мек 


e e 4) ° ° © ° • ө ө ее е е е е • ө ө ә ө o 


ЖӘНОЕІЕМ: 


SOLUTION: 


ЖӘНКОЕШЕМ: 


SOLUTION: 


ЖӘКОЕЕМ: 


SOLUTION: 


EREE. E. N: 


SOLUTION: 


COME SIDE 


1 


LIST VERSION 170281 3 of 4283: 11:12: 1⁄4 


MODS 


рас ZERO INADEQUATE RANGE. 


REPLACE ALL . zi WITH 1006; къ, 8, 11, 14, 


PERSPECTIVE DIVIDER ADJUST INADEQUATE камо 


KA. 0 1A. ЕХ 


32-38, 49. 


REPLACE ROZ WITH S. AK. REPLACE RAO WITH LOR. 


PCS NEGLECTED NOTE Š ON SCHEMATIC. 


SHORT FIN 18 + 19 TOGETHER ON ЦеЗ THROUGH Јев. 


PUS LEFT OFF +/- 150 BYPASS. CAFS ат 0-90 ~ 


COMP SEDI ~ ABD iof CAF: TRACK. 


TRACE SEDE 


| 
p ер “BOLDER ТО Ü 
+ GROUND PLANE | 


VALDE, <= 


luf САР: 


し マユ 


Ф Ра Е. r4 LIST VERSTON 120281 3 Зл аа 11:12:14 -F. U . fn. FX 


ЖЕКОЕШЕМ: Бата INVERTED ТО ANALOG MUX’ $ 


SOLUTION: — REPLACE 0-26 + 78 WITH 74.8244. CUT 4 PLACES, ADD 2 JUMPERS AS SHOWN: 
wees) PIN 1 TO HOLE.Ó6BO0UE U-72; (SEE XEROX) 

ОРА FIN 2 TO-U-72 FIN 10; 

— U-71 РТМ 9 ТО HOLE ABOVE 10-21; 

eer РУМ 10570 Nez РІМ 4; 

U FIN 11 TO HOLE ABOVE 4-74; 

“4-71 PIN 1270 0-73 FIN 6; 

ме FIN 13 TO HOLE ABOVE 1-73 


х 


- CUT 


ZJN = ADD 
IME ES Ka 


* d 


| 

| 

| 

953 | 

во | 

СТ X | 
a b ed ж aot zs 

| 

| 

| 

| 

| 

| 

| 


r 
ы 
ーー سے‎ ーー ہے ہیں‎ ー デ ーー — i 


# 


ーー うー = 


Т] 1U-741 J 


— 


Z пи 
| 1/ 
| 


の 
бы 


33 2 * 
P 


PV 


ғу 
ы 


4. 4 


| | 
| | 
| 1 
| | 
| | | 
| 
| 
1 
| 
| 


ہہب — ſ——‏ — — سس سم Т‏ 


pu 


` 
Ü 


ہے سے سے ہے ہہ Т ме‏ 
3 — 


* 
NY 
DN канын 


— 
ЁТ‏ سے سب ست — — سے ہنس ہہ — — -- — سے 
c‏ سم سے — 


| 
| 
1 
| 
| 
| 
| 
1 
| 
| 
| 
1 
| 


dük “өне өше» سے‎ —„— cin سی‎ s. АЙЫРЫ және — 


| 
| 
| 
| 
| 
| 
| 


# 


те йен icr 
过 一 一 一 一 一 一 一 一 一 一 


f 
— 


. 
- же 
= 


г 
سے سے سے سے سے سے سے سے سے سے‎ 


C 


سے سے سیت өше амы а‏ سس «мн‏ سے ہم 


nr 


1 
H 
: 
: 
: 
: 


TRACE SIDE 


© ° А © e е ө ө я ә ° x е е eo © © ө ө » 


Рас 3 


X*PROEL ELM: IN 


SOLUTION: 1 
СОМЕ 


CUT 


0-26 


s“ —‏ “ سے نے حب ہے 


| 
| 
| 
| 
| 
| 
| 


Х = CUT 


ADD 
لال‎ 


= پالم 


ЖРКОВЈЕМ: IN 


SOLUTTON: CH 


LIST VERSION 


PUT ТООП-26 + 


yi 
4. 


СУТ, 1 ЈОМРЕК 


SEDE: 


X ^od cs се 
L 21 | | і 
| [RS | RS る | 
| | і і 
ЖЕЛІН | تا‎ ы? 

| | 

Ü) 0 


ЕК 


TENSITY OFFSET. 


ANGE RE 


TO 20K, 


U-23 BACK 


Ü 


1202814 3 


ав SHOWN: 


gË Z 
"wp 


CONNECTED БҮ FOS 


ADD дек FROM LU-z3 FIN 2 


2783. раја VIROL 0 4 


то FIN 11 OPF'"U-26 


TRACK SEDE: 


TO FIN 4: 


{1 {фшшишшишишшишшишшиш 


а. Ех 


АНИ > 


ГТК ЕЕ 


o — —‏ سے — — سے سے — — — سے سم 


* РАСЕ 4 LIST VERSION 120281 3 , 2783 11:12:14 VCRIO016. FX 


ЖРКОМ ЕМ: DIVIDER OUTPUT LEFT OFF BOARD. 


SOLUTION: ADD JUMPER FROM BOTTOM OF J4 TO P2-63 (COMP SIDE): 


СОМЕ SIDE 
~ ` 
| ل‎ ADD 
| eee ADI Á JUMPER 


ЖЕКОН ЕМ: WM + V ORANGE + СЕРУМ. 
SOLUTION: CHANGE RZó + R43 TO 20K, R23 + R40 TO 5. 15; 


--СНАНОЕ CRI, 2, з, 4 TO 1М5232; 
~~ CHANGE R29 + R46 TO 1K, R39 + R22 TO 200 ohms 


XPROBLEM: — NOISE. 


SOLUTION: RUN INSULATED #18 FROM FE FINS 1, 3, 5 TO GROUND PLANE AREAS BETWEEN 
къ» AND 0-26, NEAR JS. NEAR R39, AND NEAR Jl + J2 


XPROBLEM: 2 BLANKING RANGE. 


SOLUTION: CHANGE къ? ТО ZUK, CONNECT TO “15 INSTEAD OF GROUND 


H Hol 

ь | fester at Бат 
жараса завера 
Ни Zevel Out 


CRT DRIVER. МЕТА - 
LO مج‎ ENVERT-AWTrL0 = 
PERSPECTIVE DIVIDER 


№ A HEA 


— ж J 


а Си hist Рог VOR LUDA 


Reference Мо Mark Мате 


se. pe 


кїї look 一 
12-13 


RA o 一 


e 3 


Ris 


چچ 
"C des а БАУ; ^‏ 
„„ 
к40-44‏ 
RAS)‏ 
Ф 12-4;‏ 
кав-49 694 1606 -‏ 


Ф 


m e m ~ ہے ہر ہے ہر ہے کے‎ — = = ~ ~ 
Ье RS ло ЗЕ ОДЕТ. 4 r 9 


кетгегепсе mob Pomme 


L; 


VERS 


Е 


4. PFE SOV СЕК 


x. LUF SOY CER 


4. 7PF SUV. СЕК 


> . М SOY СЕК 


K. EE ö СЕК 
ТИЕ 2 ο ГАМ 
4. r 0 ٦ 
. МЈЕ SOV СЕК 
ЗАРЕ: SOV. СЕК 
. МЕ SOV СЕК 
イア PF GOV: СЕК 
AUF 25M Там 
Fi ?РРе 209 СЕК 
есімше SOV СЕК 
+ 7РЕ ОВУ СЕК 
УМЕ SUV CER 
«4 #РЕ SOY) CER 
AUF. SUM СЕК 


Re few aries ret fotum 


ЕУ ال‎ 


— 


1110240 
105232 
COAX JALI 


KR 


3. ЗЕК OHM Диан та 


ку LOK BUURNS 3006 


= К 


a. «М OHM 1/9 2X 


ку LOK BOURNS 3006 


Z. 2M OHM Пиано 2% 


RY LOK BOURNS 3006 


К 


г. zi OHM 1/4W Ұл 


КУ LOK BOURNS 3006 


к 


Z. 2M OHM 17/4 ZZ 


RY LOK ВОЈЕМУ 3006 
Reference mob Ponari 
Reference nou Tour 


к 


к 


R 
К 
К 


100 OFM Лиам 1 
LOK OHM 174W LZ 
ê. эм UMM T/4 لان‎ 
LOK OHM 1/4W 1х 
. M ОНЫ 174 لغ‎ 
100 OHM 174۷ 1% 
LOK OHM 1/44 1 
Z. 4M OHM 1/48 22 
LOK OHM 17 17 
2. 2M OHM ДИЯН 27 
100 OHM 1/44 17 


Mark Tire 


رر ررش ————— 


irr 00117 نا اھ کان‎ 
сага To 
CAPACITOR 
CAFR ТОК 
Gor ACT vus 
СОРАСКТОК 
Cor ec vum 
сака Tom 
CAPACITOR 
CARAT OR 
Cor ACT TO: 
CAR ACI OURS 
Cor acc Tom 
Car aC UE ОК 
сага TOR 
Сара OFS 
сага Tos 
Car aC) Oke 
Cr ac ГӨ 
in SOOT, 
Mo ESED A. , 


ОТОК. 
CONNEC TO 


WESLS TOR 
Por 
RESIST OF 
РОГ 
RESTSTOR 
РОТ 
КЕ52.971 ОК 
eor 
RESIST OF 
FOT 

in сустиче, 


im comsorncerrt 
RY МЕТ. 71040-41.0-103 Мо словом F. си Cored in cross vet Tile 


RESIS COR 
RESISTOR 
RESISTOR 
RESISTOR 
PES LS ТОК 
KES LST ОК 
RES OS TOR 
RESIST OF 
RES LS TOR 
RESIS TOR 


RES 0S FOR 


Descr 1۱٣۷ 


—— ene 


VC 


4. 7 Ек SOV CERAMIC самға ток 
„ 4 UF CERAMIC Саеге ТОК 
4.7 FF SOY CERAMIC (AFC TQ OR 
. A UF CERAMIC САРАСХТОК 
4.7 РЕ SOV CERAMIC CA OR 
1 Ur 250 CERAMIC CARACIT OR 
4. 7 FF SOV CERAMIC CAPACITOR 
. 4 UF CERAMIC CAPACITOR 
4. 7 FF SOV CERAMIC САРАСТТОК 
. J. UF CERAMIC САРАСТТОК ヽ 
4. 7 РЕ SOV CERAMIC CAFACTT OR 
1 ЧЕ 29M CERAMIC CArFACL TOR 
4. Z FF SOV CERAMIC CAFACT TOR 
.1 UF CERAMIC CAFACTTOR 
4.7 ЕЕ SOV CERAMIC CAFACT ОК 
2100 CERAMIC САРАСХТОК 
4.7 FF SOV CERAMIC CAFRACIO OR 
‚1 Ur CERAMIC CAPACITOR 
Lit жау % 
ion found in cross ref Tile pent ИЈЕ У || Jm 
Жар ЖАЗҒЫ 


10V ZENER LODE 1 سسا‎ 


AMPHENOL SMA ах JACK 


2. Sek OHM 7۶ا“‎ ТА RESIST OR 
LOUK 3006 10 TURN FO ror 
Z. 24 1/44 2 RESIS TOR 
LOK 3000 10 TURN FC РОТ 
Z. 4M ТРАК ZZ RESISTOR 
LOK 3006 10 TURN РС гот 
. 2M 1/4А4 ZK RESISTOR 
LOK 3006 10 TURN FC РОТ 
2. 2M LAAN LA ۷٣۷ 
LOK 39006 10 TURN FC OT 
‘List 


List 


100 OFM L/4W 17 RESISTOR A 2 
LOK OHM 174۸ ТА RESISTOR R 2 
до ем УЧ ах RESISTOR 

LOK OHM 1/4 17 RESISTOR ІК 
2. 2M 1/48 ZA ТЕ ЛЕГОК A 
100 OHM 1/49 14 RESISTOR Á 
LOK OHM 1/44 LZ RESISTOR K 
Z. ZH 1/4W ZA КЕЗЈ5ЛОК R 
LOK Ubi 174۷ لا‎ RESISTOR 

2.2М 1/4W 2% RESLSTOR 

100 UMM 1/44 12 RESIS TOR 


Езае 


1 


© ات‎ P dress hist Тог VURAL OOM 


@ enge Мо в Рега, Name 


К 53- 
R31-54 
EOS 
МоЙ 
код 
Уто. 
ког 
HOZ 

lech Ach 
мох 
коња 
к/0 

RS 1-72 
473 


к Ж 4 ここ Ра e 


812 
9013-28 
OM は ザー アア 
SUF 9-86 
ӘНЕУ? “УЗ 
ју Фе 
ву “ту 


@ 


e 7:39 


0 

uz 
03-8 
Ug 
10-44 
(12-23 
BE ka, 
7225-1:6 
IAA. 
U23 
Et“ 
Uzó-2/ 
ЈЕ Уа, 
نا‎ 2-3 
СА 
US 7-63 
069-/0 
ملا‎ 1 

رت را 
U ア 6‏ 
ЦИЯ‏ 
1/9 


R 20K овм 

R LOK OHM 1/4H 1X 

к 2. ZM OHM 1744 ZZ 

R ток QHM 1/44 1X 

К Z. 2M UHM 1/4W 47 

RU MET 71040-410-103 

к 3. зак UHM 1/44 1 

ке 3. ЗК OHM SIPelü 

к SK OHM 14/44 1X 
SNC —R 20K OHM 1/44 2% 

к BK OMM 1/44 1X 
(OK —к 20к OHM 1/4 2% 

к SK OHM 1/44 1X 

RU LOK BOURNS 3006 

к 10K OHM 1744 1X 


БАР, ӘОСКЕТ- ST 
DE ЗОГКЕТ--1- St 
DIF бОСКЕТ=%6 ST 
DIF -СОСКЕТ-20 ST 
DIF SOCKET =Z ST 
RND ЗОСКЕЛ-а ST 

КМО SOCKET-10 ST 


SW 23-8 
TEST-POINT STUD 


Reference mob Tour 
PASS 
Dac-80 
НАЗ 
МЕ 
че 
MASS 
7ت تا‎ 

дас“ Û 
HAc 
LOS 
رم سا‎ 
DME 
06 
AD 3d 
Did у ә 
1 
74,504 
DME 
A SATO 
740544 


741.5240 


Waert fune 


RISC FOR 
RESIS TOR 
RES LS TOK 
RES LS TOFS 

No aeser deeb 
FIESTAS 0۳ 
RES МЕТ 

Мо cescrdrst 
RES CS TOR 

Ма meses A. Fel, 
RESIS ТОК 

No cincr i. l. 
POT 


RESISTOR 


ЗОСКЕТ 
ЗОСКЕТ 
ЗОСКЕТ 
ЗОСКЕТ 


SWITCH 
HARDWARE. 


м Com ornerrt, 
よじ 
LC 
LC 
LC 
IC 
ІС 
10 
10 
ІС 
LC 
ILC 
10 
іс 
Jt 
ЩЕ, 
LC 
іс 
іс 
エビ 
ІС 
ІС 


Descr ۳ ۷: 


e 


ток UMM 1/44 1X RIESAS TOR 

2. ЯМ 17/4۷۱ #Ж RESIST OF 

LOK UHM і/4Я 1% RESIS CUR 
ем ۷۰۰۷۷۰ 24 RESIST OK 

ion Poured in cross ref Tile 
3. зек OHM 1/44 іл RESISTOR 
. ЗК ORM 10 EIN SEE МЕЗА ЛОК МЕТНОКК 
ion Poara aim cross cer Cile 
AUK і/ам 2% RESISTOR 

ion founda in gross ter Tile 
сок 1748۷ 22 МЕЗХЗТОК 

iori انت‎ in cross ref file 
LOK 3006 10 TURN FO РОТ 

LOK OHM ТАА ТА RESISTOR 


24 РТМ SOLDER TALL DIF SOCKET 
14 FIN SOLDER TALL DIF SOCKET 
16 FIN SOLDER ТАШ. DIF SOCKET 
20 FIN SOLDER TALL DLE SOCKET 
Z8 FIN SOLDER (ATL DIF SOCKET 

в FIN SOLDER TALL ROUND SOCKET 
10 FON SOLDER ТАШ. ROUND SOCKET 
в POSITION DLE SWITCH 

BOARD STUD TEST POXNT 

QUAD Z-XNCUT NOR BUFFERS MZOC OUTFUTS 
12 БОЛ рес WITH OF AMF 

FAST РЕГ ОР-АМЕ 

FAST COMPARATOR 

FAST ANALOG MULTIPLXEER 

FAST EE ٣٣٣٣ 

FAST COMPARA TUR 

12 ват DAC WITH OF аме 

FAST FEY ОР-АМЕ 

16X1 ANALOG би 

FAST COMPARA TOR 

16Х4 кам 

16X1 ANALOG SW 

ANALOG MULT EEL LER 

19Х4 RAM 

16х1 ANALOG SW 

МЕХ ХМУЕКТЕК 

144 кам 

осга. BUS DRIVER 

оста. BUS DRIVER 

оста. BUS DRIUER 


laste 


. 
4 


@ СИР "1۳۶ List Tor УСКЪОША Кане 03 


e ence Мо ба Mark Маме Parkt duse  Desordisuion 


473 25244 RE UC PAL. BUG. DREVE 

West 7 4L. S224 AC оста, EUS ОЛ 

US1 74157 Mo Qqescristion found in cross ref file 

Wis Bia 7419398 No gescrdstion found inm cross ret Біле 

Lgs 74|. KG .ا۵ت تنا‎ Е DRIVER 

8 86 J. Ac & EXT COMPARATOR 

ШВА XC DUAL. А В NOR GAT 

WES „4 Ji 00:2 

Lay 74538 Hd WUAD Z-eXMPUT NAND ЕЦЕЕЕК MMZGC МАУ 
%% 93 ШЕП Oz: іс КЕЛ ОЕ-АМЕ 


Qomrornert List Por МСЕ О Ое 


Rererernce Nos 


yi" 


“9. 2%... ty by и y 
lato 34 3 . 


31, 5051, Ss 26 


МРЕСТ ас на‏ لاد 
са, 6, 28, 30, A.-, SS,‏ 


Ji-3 
Ф -:,5г 


кана бие 7» 7-10 алац ВС А 


Ф 1517.73 


— Ко, 8, 11. 14) Z9 31-38. 


Ф 45. 48-49, 55.58 
К«0-21, 39-61 


© R22. 39, G0 


O -::3-27, 59-30, 40-44, 
46-47, 31-354. 936-37, 
2 ae o 
“көз 
у Р aa # с“ fa y «p pts. 
© К64-66, 68-69. 71-728 
HKC 20 
SULLA 
5013-26 
бигу-7/ 
5078-86 
5087-93 
5094-96 
5097-99 
емі 


TFP ユ ー タ 0 


Гоа. 


20 


әгі, Маша 


CATTA SOV ВЕК 


C VIUF SUV СЕК 


C iUF AAV там 


воз JH 


LNA OS 


GUAR JACI 


Коз. заек OHM ТУЧИ 


ку LOK BOURNS 3006 


ка. mM OHM 1/44 


RY МЕТ 7LU0dD-410--105 


К 100 UHM 1/44 17 


К LOK OHM 17/4۷ 14 


К SK ом 7ا1‎ “4۷۷ 17 


К ZOK OHM 1/44 2 


ОАР БОСКЕТ-24 ST 


DAF ЗОСКЕТ-14 ST 


DTP ӨОСКЕТ-16 ST 


DIP GÜUCKET-20. 51 


DIE SUCKET-28 ST 


RNG ЗОСКЕТ-8 51 


RND ЗОСКЕТ-10 ST 


SW DLE- 


ТЕБТ-РОТЫТ STUD 


Fark Ture č Deseordsuion 


aes өзе رر‎ көзе oes ее өзе seed موہ‎ өзен нава өзек ee sess eas tose rots sees eset tess soos saas eee өзек HEEL өкеп өзен чене ii U 


COP ACER 4. 7 РЕ SOY CERAMIC CAPACE TOR 
САРА ЛОК . 1 UF CERAMIC CAFACLTOR 


саке злок 1 UF са) CERAMIC САРА ОК 
Mo deseriebion found inm cross ref file 
PARSE 1.0۷ ХЕМЕК DICODE. 

CONNECTOR  аменени. SMA COAX JACK 
ESS OR. 3. зек OHM LAAN LA КЕЛ ТО 


РОТ LOK 3006 10 TURN РС РОТ 
Tak. .J. T OR 2, ММ J ZS дА ۱٣ 


No esen . Fr . cri Poured ir cross vef Tile 
100 OHM 1/44 іл RESIS TOR 


RIES TS TOR 


RES IOS TOR LOK OHM 1/44 LA RESIS TORS 


RES NET 3. 3K OHM LO FIN СІР RESISTOR 
Mo deserietion found in cross ref file 


RES LS OR UHE 1/44 2% RESISTOR 


SOCKE f z^ WEM SOLDER TALL DIF ЗОСКЕТ 
SOCKET 14 FIN SOLDER TAIL. DIF SOCKET 
SUUCKE f 16 РІМ SOLDER Гай. DEF SOCKET 
ЗОСКЕЛ 20 FIN SOLDER TALL DIE SOCKET 


SUCKET 28 FEM SOLDER ТАЈА. DEF SOCKET 


NETWORK 


SOCKET 8 FIN SOLDER TALL ROUND SOCKET 


SUCHE f 10 FIN SOLDER Гай. ROUND SOCKET 


SWATCH 8 FOSLTILON DIF SWITCH 


HARDWARE BOARD STUD TEST РОЛМТ 


[siet en 


1 


у 


Ф .ات عوعت‎ List Рог 6 ае 2 


Яғ Reference Мој» Total Part Мате 


Park Ture DESE 1۰٦ 


— көзе көзе وم‎ pees sere көке көке көле «еее өзек sent seen sens U m ЖИТТЕК soed set ООУ нане анна вена seet sses вана К ve ese eee eee ЕШ 


uz 1 243: ІС QUAD Z-—XNFUT МОК BUFFERS МИЈО OUTPUTS 
US, 17-22 12 Dal 0 ILC 12 EXT DAC WITH OP AME 

ue, 14. 23 3 НАЗ LC FAST FET ОР-АМЕ 

EOS 1585-1607: 26°27. ó NI SA LC FAS) COMPARATORS 

125138 2 N سال‎ FAST ANALOG MUL. f KOL. LEER 

uxd-250 52-959. 6977 0 & HA 206 LC LEXI ANALOG SW 

2 こう も, 57-68, アー アマ 40 ома LG LOKA КАМ 

454-956 3 ADOS H C AMAL МАЛОЕ 

71 1. 24504 LC НЕХ LE TE 

Шо, 78, 80, G4 4 241,524 Lc оста. EUS КОМЕК 


7415244 rc ОСТА EUS DATIVE 


м 


77 79 


081. . 24157 Mo geseriekion four in cross rer Tile 


74138 Mo сео A. -L d. hr found imn cross vef file 


ュー 
г 
V 
х" 
"~ 
7f. 
v2 
f 
ш 
> 
~ 


489 86 2 と らし おさる 1 IC @ БАТ COMPARATOR 

LE DUAL S-ENPUT NOR GATTE‏ 741.5260 1 7ا 

цев + 24524 іс DUAL. D ХР ОР 

0989 1 245398 rc QUAD 2-8 ۰ا‎ мамо BUFFER W/OC ОМІР 


% Kf 1100 64 LC FET ОБАМЕ 


• ° фе о ө ө ө ө ө еее ө ө ө ө ө ө ө 


НАСА سرک‎ 
"0259 GFF 


139 


МЕК, 
P1 


1 


119 


۲2 


BOARD 


U 


VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


e COMPONENT SIDE SOLDER SIDE 
PIN % SIGNAL NAME PIN # SIGNAL NAME 


GND 


D (£D (о ( (о (£D > (о (со ә مہ‎ (о (5) 


"а 
а 
а 
а 
а 
а 
а 
а 
а 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


(Раде 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
| РІМ + SIGNAL NAME PIN + SIGNAL NAME 


* Denotes active LOW 


RB - RASTER RELATIVE BLANKING 

VI - VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR = 2 RESET 

НІ - HI-RESOLUTION SYNC MODE 
VALE- VERTICAL AXIS LOCATE ENABLE 
НС - HORIZONTAL CLAMP 

LHC- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 

51-54 - SECTION ADDRESS LINES 

LB = LO-RESOLUTION BLANKING 

SB - SCREEN RELATIVE BLANKING 

FI - FIELD IDENTIFICATION 

VAL- VERTICAL AXIS LOCATE 
PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR- GRAPHICS HORIZONTAL RESET 

HB - HORIZONTAL BLANKING 


UED BOARD 


FF 2000 Р, ase + の Hoo 


€ af a2 


— 


eolsro- ЕА Роеоцрат. Sy CO. : 
¥ Delete Scan pate Select ou ید‎ es. 


# Dele + С Flying sps m channe] {arch (Ох S. 


T Petr soa Pee E CEE еа Ж 


Даде е SS 3 Ра ہا‎ 2 e. 
Level 1 есседе G 4045 


Pase +2 o 8 2 eninde О-4946 
Rapa th. eee SE て ウー つの? 5 
Наги FO © ہر‎ Ч dicides 2074947 
Васе 5% ° Guy 4 Тез hy. oo Чо? с 
Rave ФА ۴۴۴۰ Cu и A. Tuten cy HOPE балы 
Rare +С © Guay % Ente sety | の - e dot der 
Bare ЊЕ. Y боку 4 Ген у. 64095 | эу 
Base Но 2 беу 5 Тайе Oot 1. 
Bore ФД TF Pese Теа fi 1 Са 24%. ша 
Rase + (4 р SPARE СА e — 4 


Воте + (6 | 
Rose +1 уд Сөзі bend | Res 1 : 0-3 po. 


87 N Баса ће Жолы а 

О lav ЕДН 。 P Tuues Vides | 

x | €. Ала | од = 5 puce Ap des 2 

X RE Bi ОМО оф кам и 
Эе, зе с. “€ 


* Да од < J Беде can 216 | E deli Lux. Clean. 
А+ least one must Да за, De た | Pele. e 


SLAVE HARDWARE DESCRIF TION 
VIDEO сако 


RESCAN CHANDEL. 


FLYING SPOT 


JANUARY 2, 1992 


FOR BOTH THE RESCAN AND FLYING SPOT CHANNELS SCAN RATES АКЕ 


THERE ARE 3 FOUR FOSATION SWITCHES : 


ALES HORDZON TAL E 
— GENERATOR MARES 

PROGRAMMABLE 

— САМАТ 

~ SYNC ТЕАТРЕ) HORTZONTAL 


LORES HORT ДОМ ТАМ. 
~ СЕМЕКАТОК LOS 
- екоОскаима Е. 
… ЗРАКЕ 


٠ SYNC 


ЗАР) HORIZONT AL 


VER TMC سا ف0‎ 
— GENERET ОК 
ات ات‎ ES 
° SARE 
- SNO GT ROR 


VERT X CAL. 


FUNCTIONS : 


POINT INTENSITY 9 


ACIS Z= 
ENCODE жоло 
ENCORE 0 - 255 
ENCODE | Ú = 255 
0 — 255 
285 
2305 
„ n 


AM 


GAMA 
„УМЕ d 
МЕ. 2 
LEVEL. 3 
МЕ 4 ENGORDE 
GRAY | ANSLEY 0 = 
ах 2 LINE ГҮ (Ü) — 
GRAY 3 ТЕКУ ОУ 
(SA 4 CENTERGIETY : У 0 一 
GRAY 5 CNTIERSEITIY 一 Ü ~ 
Ро T" : 


CONTROL REGISTER 


уши 


Als) ый 
28883 


— 


р 
0 = NORMAL / INVERT 
CHANNEL FUNCTIONS: 


AMMA 1 


GAMMA 2 کے‎ 


АММА, 237 


CONTROL АРА СЕ 

ECLT 

Ü ~ NORMAL. / LEKI 1 
1 ~ NORMAL 7 INVERT 2 
г = NORMAL 7 INVERT 3 


dio 11ن‎ ۳ 


00 


SELECTABLE. 


SEGMENTED 


5х 
ST 


vut 


Xét SEGMEMIED と の と 
FLYING spoT 


の - 404S 4— NOT SEGMENTED 


У 


EDO u edil stated ete سم‎ У 


(pote: Е 


Тай, system TEET - L1 


VED SETUP P14 


š: U екеу Qu at TD ($ acd ТЁ2© 


-- 


— 


— 


~ 


-— 


Scope 127 {лел R23 all Ше wex CC 
Set RI3S-D for Du. 

Scope Тр-2| oc VER, verdy that (his at “4, 
(Adjust RH ou URM it neccessary) 

Scope рат, а Ліч + R23 cw to get 41.4, 
(some Lose рее“ 

Lo а сверс iy lanl erage mode, Scope /СЕ-ТР2, 
ہن‎ trace fly VED-TP27 Ace В, 

Set の の サナ FFI460, Trace A should be фи 

Thim R-35-D do make Trace В the саме (Gu) 


Set IFF at ۱۹ع‎ ео, tum UFD р-әз L سا‎ del, 


Aand В есе s. 
Repeat (art 2 steps alil. {aces match 


M の の の and IFF. 


— 


— 


— 


T = ФВ 300 Блаце. RAMR AT VERT RATE (だ の 
Set жар at Ева GO, Scope to Siu le Lace, 
PPF 9 


Scope TRIE +TP2e {о ое, Фу Z фи, 

T P IG, adjust RISC fon miwiiuum‏ سے 
sequal, ДА). (54-8 for By,‏ ?525 

Scope ТР2 5 a ^d adjust ぐろ る に と дь T 
[вел 544441. да) R 225-В な と めし 


Scope Тр -1€ ү се + (AO = OGG. ДАдеся EF (ED 
DISABLE RAMP, | 


Set Dala Jo 69D, ard ела е Lanp. Se 2/с4-һ 
for 4o ttov, Move реве te TP IG, дајаг 


>۵ TM СОРИ 55 АС, NON TRAN - баз 
Фе offset (Е neccessary, 


- Disable ар, set ?FE at FELEO Р.2. 
address FF ISE pat D= POS, E walls Ramp, 
adjust CAS ба Ф Чо (би x n ТР =i. 

-Spe TP 25, term R225-A for minimum AC, 
= R22.2-B {ос Фи о гел ке ^ ессе са чу, 


= Disable Ра / Set ТРЕ at ҒЕ(460. Set FF(A20 = dog 
Sable Кама. ДА ас R 144-А for атаа Ac. 
at TRIE. Ad) 2 fo Фи o Беж 

~ Drsalle Re «p, set TIF at ЕЕ (45$, бе РЕФ 
euable Кар. Да) ust Rale-A for کے‎ 
ar Та, تلق‎ R 216-0 бед» „прай 

= Ма Ме Одер, «et m = 004, геена God, 
ENB „ FCA fr と と 746 の = $59, 

ー Faa e Bap, Scope (Һ-/5, Tests /44-с. 

win, АС. Етъра © (Ч4-В Ф for Du alise ius‏ ہا 

— Scope реду а (им nee Ge min АС а 

(Gz [Ce dau KR う ( な 8 fe Фо 2 (Це! с лессесуа ху, 


~ Disable Lamp, Set ҒЕ(450-ТЕЕ, Flad o 
FFUULGO- ТЕР, 


~ Set FFi420z BOD, FF(% A = IFF, FF (420 rr, Scope 
ТРЗ. Adjust 22۹-۵ aud R24|-B fo мак рол 
~ Sef FF|466= 469, FF(400= حم(‎ FF lc jeg, Scope | 
(732. Adjust 0-254-8 and 0266-8 あー Фо may, ре Ос 
~ Set FA scope (P3I. Adj ast. К224-с aud 
R 24-C Чес Ф may, pe rc ん て 
-Sef Ff(190- TFF Scope TP32, Adjuct RISH and 
R Ge と бю. may, рог не < 


| Р 3 
-Reload と は し L1 し cxy-19v ^ ТРЗ! ۱د وم+‎ 


-Set سم‎ at FE ISO, Set Tue, = Фен, Şef FF 15 ФФ = Pop 


と と & し (c лч, 5соре TPIT, Adjust R (34-D (ec minimum 
AC, А4), AH C for Фи offsel Deal 


Set 上 F(5 の の = TEE, Er loch = gb, Ел« Не vamp, 

Тема RIBAR ہم‎ oie avs Ac, Rew RYH. for By, 

Asable جو‎ 7 Set FR | SOP = Po, ۲۴۱٣۳۶ = Won 
cepe ТМ, Set FEIBAB= TA Seb ےمرحح‎ dog 

S ао. [om کا‎ [56-5 oe eid Ac, 

R($G-B C кофи Disable Савар, set FF U TEE 

Sep НЕ | る そ A の = PEP, Enable Sa cp. Toirm [156-5 foun 

Miamas ЊЕ. 7 RBZ foc Фи. еа (Camp 

Set FF ISAD= Фер, єє CH= gos. 
7 5 Cope TPIT, Se- ov Qv. と +26 = 

Scope TP 17; RET 1 fe При duese РЕБРО 
C — — cel Гиек 2 22, guable Laup, 

Scope ix XY жеде, gad, tapats sel dot 

Сазы ыз AF ұқ SCENES | ІН wu ore 
paT X probe te CP, Y probe ro (02%, NE | ji 
Ajast R 36-0 fo と lower ما ہا‎ дај | | 
lo be at HØ - 1o. Ad ast RI35-B so 
ioa appe lef} dot jart beaches 2,6. 


е eo 
= Disable Ramp, set の の の at FE 1565, 990002 
Set фор at ЕСФ Buable Ramp. Move X +¥ preber 
fo TP (4 +Tp-2d, adjust EUA ABC ac fy 4. 


Disable Рада, Set FE / ヶ の の = 1FF; 
Set FF( は と の =7 と と 


* 


е ка Py 


(мома 


More VVG- must be removed for виена РИ of cet р] 


| | H 
— фә һәч E 
Scope TP за, Thim e- for Фи. 
Set FFlac6=@, cet FFISPD=G, Luc = (Bp, 
Eoalde Бар, Ad} Rlek8 for neqatice peak 
| р | ү 
of sequal to fall at tan Drsalle ачр, P 
FFiseo = 2, ЕҒІЧср-е, enable гар. Set Riol- 
dus деде Нос pealk of ee] le ixt < 十 dA 


= Drabbe Sap. Set FF (5 の の = の と に /wc の この 
FF iCA@=@, lat HH, Enable Ravn, 
Scope ۲ X/Y mode, X probe Pa Te Y probe {& 
Teas 7578ء‎ Adjust 5221 
AS (и (а 1 {фе 4612. Adjust R22-R fon 
_ 49 pest, and trim HO ip vido R aici 


- sale ачр, Set ЕЕ (2 の の = 228, FF C = O69 , 
РЕ! CAD = фео. €» ا‎ e Ramp. Тем R€6-A for 
ego pealk ° £ ре: фи, at TP-14. 
Disable Ramp. Set FFIS6%=1FE, وو ہ رحع‎ ТРЕ 
ҒЕ(САФ-ба2, Enable Ramp. Tara BW dee 
Miaimam ЙС, イィ と (> (60-8 foc Gv od se, 


Disable Raup. Set EFIS ag, fe, f cc, 
5 DOP, Heco SE Salle Raup. (Set ROTA Cow) | 
dias RES = AIA AC, dec REIC (ос Фирс, | 
c Disable Ramp, cet FF |сАф= ЕРЕ, Set 96 の = 496. | 
Е ла (е Ramp, 799 REE 3 0 меда ее perk to 
БАП ad бу, Adjust Ё%7-# for posctive peale to 


be tc V. 
Es Verdy video resent at Тр-22.. (aw КАЄ махси, | 
ба, у у deo clamped ed Фи ^ЕТР-Ч. (Надал heceomended) 
Le hh аи u still banning, Hg ev ОСА дед асе. pesk 
A+ РНС, ひら と cc で Тез, Гм RTD fon minimum 
е Utd eo [^ лед ےس‎ Peak. ТД RIA を っ の し offset 
duning negative peak, Теги NSC な black 


level de remain at Or есен 。 Amplitude 
(sync ил [| go negative ) | 


3 
~ Cetus „сере, 2 аря Ја се. [7 7 


Scope ТР ЭФ, Tora Клее for Фи 

Sek FFE (HCO= dép, set FFISGD = BOD, Гес = (ФН. 

E. ald چ‎ Paap. Ad). Rlel-B fe ےد اہ وم ہہ‎ peak of Sigua | 
o fall ta, Disable (бар, set FF/159% = $9, 


“ ЕЕ(ЧСсФ-оФо, erable ramp. Set RIGI-D for negative 
peak to f^ || ot 12v. 


— Редина ed А Да را سە‎ 1 есе, ルス の e T 112 


( ТР, Adjust REGA foe pc perk le be Фи, 
T" Disable Ramp. Set ووواحع‎ lo FF, دو ۸۱۷م‎ ТЕЕ, 
alle C ЕЕ - = | ^ ` 
[а z KAP = Ф, Ea a ble sawp, Tia Қ 20 doas 00007 


ЕРІ > の === 
007 af C, this RIGB бо Фу, MDD 


= Scope 1o X/Y mode, Xp-eLe 2 (た る , у probe fo 
CK2( 6 Adlact R2Y AGC for +1 
adjast R284-R for Dot + 
(uote, R€7A Is 42 | cw) 


S. N) 
jast beach 22 


6. е е 


VIDEO. BOARD ADJUST. 2/5 


ТМ RAme | ТР Addr. , Data м (С. adj. 


5 $ ЕЕ 1420 
1189 
1225 E 


22 |$ FF 1464 


7 
TIT! 


جو وی پوت جات 


Вела eit 
Ре 
EE NEL 


ж > 
T= (00) 
Enable 
Desa ble. 
Enable 
Desable |$ FF \Yoo 
1590 
Cu able 
Do Sa ble 
Euable 
Desable 
(om > То) Enable 13 » probe ОД scope а. 
ч 2% | Ze probe Y дер AU “pper le Lh A EIS “арың ۵9 
` 13 | の 155. b 
| Tet И : 
> El. СЕ ри 
3 [tie |1966 ЕЕ 
| Ср ба dre 
РезаБ | ФЕЕ 1500 | Ф | „ 
се 
lace | Z | Верия 3 
e == ша 
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VIDEO. BOARD ADJUST 2 


V RAMP те Addr. Da be. V R adj. 
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tio 134 а. Probe x 


) Scope Ги Ху wode 


-lo proba 7 
Z ЕСИ" 
Ф 

+ 1 133. < 

= ка 


Vesable ZFF 


VVG 0+ ove) SCo pe gout trece 


0 Е мае いて 4 ہ:اء‎ peak ој S's wa falls مه‎ das 
D esa ble 
Ела а d. 
Desable 
(ме: Loo ) し 3 probe 
Y probe 
سا‎ ок Cw 
вс = +10, T= о 
{or х. Y= 9 


{or je +12 , Ус -іо 


Desable 


$ FF Ica gp 2 


Цеба ус peak of 5.5 «al fall ot Фи 


Ема е 


Desable 


ФЕР [СА 
Cx 
[442 


150 3 


7) esable $ FF 4chg | FFF 
26 の | g 
Е web lg 


лах CCW 


Ft. b uagahive peak of S. falls ak Dy 
а positive peak 15 + Су 


T— —‏ ےش شش 


МАР. 2/9 
P. INT 


МС 1595 


Не Nod , 


(vce) ROUES 


VE CT. INT, 
(чус 


YRXIS мо. 


ミー ルー 
dre sa 


Ух 


Axis Mod, 
(уа) 


`: S12t 
(VRG) 


х/х 


(van) 
У/2 мВ 


Wy 


„% M38 
(vam) 


K/Y 
(van) 


X(Z 
(van) 


TX | 
(ven) 
; | ZP/y 
ZP/K . 2 


Wz 


PTRSPEC, 


Divider 


2Р[2 


2 REF 


да ah 
VID. 2/9 
P. INT | 
| 
Е R 88c, d | &BBa. 
| 
Ubh уы] Me 1696 e ie 
X 2 i 
* (3) | 
о R Gre. | R өз 
٦ . 
FC ス て CA の © | 
INT. IN £222 D 2855 
„БЕ A Cpg i 0 | 
ҮР Mod Қыз ме —@22Ь,с,‹ 
(ee ZX 
4+ BC AM 
НР Nod Reta 
(vce) % ] | 


۷۵۴ ٦٦ 
(мус ү 14 То 
中 FF agas 2 R216 ЗЕЕ чЕФ 
Axis Mod 24а с 
A e die INR Su 
4 $4 p 6. 
0 $FF INC 
CSI2E Y SIZE 
(VRG) 2 254< R 229.4 ДТ с 
$ FF Мао И 
Х/х - | ++— ва 
(ка) - ; 
pae ` у си ° E ET. 
2 
(vam) 5 6ء٤‎ | ws iya @ 
e е ФЕС 1Y 


FF ий p со 


x/Y 


{via 2 7 
2 2 66. < 22744 < 
R 247.с 


R ざと の < 
5 Е 
Saas $ FF 1420 


L ERRNO 
ك0‎ 


ae 
TX 06 82254 © 四 Ф 


(vac) š D 中 FE m 
/9 
2?/Х 5 Дам 2,4 то 2Р/у 


e, “ус 
TZ 


y/z 


TY 


Q7 


PC&SPEc、 


° 
$ FF 1460 
Divider 


zP[Z АМ, 


Z REF у 
225 #7354 


— 


VIDEO SO МС аў and Output stage 


V бағар 


TP м Ё adj. 


Е nable Video Pretec 


wary Cw 

video clawed ав фи 

Teva e- Scope ом еда! edge 
ہنا‎ AU いん いら e чеда lie peak 
Фу o вес даа алда Киа ptak 
black level = Ф, regard ler of a l.i bee 


VER. 


мір. 


ВОАКО 


с.о vs 


“ [sese] = 


© | e © ШЕ) 728 y] 
Фо © 
So © Я 


EE 


139 


1 


119 


P1 


P2 


Base = FE2O Был! 


oo i 40 2 чо た 

он 62 Ра о И КРОВ 

G АЕ СЕТ ОТАР ТУС | 
4% 


Tote liz Hen Table. fors VEO . TEST E "1 


зна 


— سج جھ مت — —— 
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FAGE 1 LIST VERSION 120281 3 S/ 2/83 11:03:05 


ED MODS 


жжж TMEOR TANT ! I! MUST БЕ DONE BEFORE FIRING UF VIDLOLA! 


ЖЕКОМ ЕМ: FOS MISCONNECTED +5 ТО GND. 


SOLUTEON: CUT FINGERS OFF!!! 


COMPONENT SEDE: TRACE ӨЛШЕ: 


1 ! ! 
| || 
i Öl 
ег хххххх 
„„ХХХХХХ..... 


—— сме > 


хх P 


ME эсде Í 


| 
| 
| 
| game 


REMOVE oe КЕМОМЕ > 


XPROELEM: ADDRESS MODIFIER BTS SWAPPED 


SOLUTTON: | CUT 2, МЕ 2: 


COMPONENT SLIDE N 


1 
i 
1 
Н 


db МАМ ела 


{ — ہے ہے ہے 


д = 


9101014. ЕХ 


KKK 


Ра 


ç = СУТ 


ADD. JUMPER 


РАС E LIST VERSTON 1202901 3 ми 2/83 11:03:05 


ЖЕКОЕШЕМ: Réd CONNECTED TO GND, INSTEAD OF -5 


SOLUTION: REMOVE Ród SCRAPE GND FROM COMP. SEDE: 


0 em BOTTOM OF ۵4 


о REPLACE Réé WITH 475 ohms, JUMPER BOTTOM RS る 


ЖРКОШЈЕМ: RAB INADEQUATE RANGE. 


SOLUTION: REPLACE HEA WITH 3. 0 ohms 


ЖРКОВЈЕМ: CLAMP ERRORS. 


SOLUTION: ADD -200K, REAR OF BOARD FROM BOTTOM R90 TO 


VID LO LAL ЕХ 


TO BOTTOM 


TOF R91; 


T3604, REAR OF BOARD FROM BOTTOM R94 TO ТОР ROI. 


XPROELEM: GREY LEVEL REF VOLTAGE CHANGE 
SOLUTION: RESISTOR VALUE CHANGES AS FOLLOWS: 


FART WAS 


NOW 
i184 1. Дек 2. ОК 
RIBS ^t GOonmms МЕ 
186 1. る に =. UK 
RIGZ runs 1 О Осуу 
1913 

R193 > LOK ҒАНЫ 
RAYS > 

к198/ 

R279 2. ZK 4170 8ات‎ 
REO богини За ои: 


Рас 3 


AP ROEM 


SOLUTION: 


ЖЕКОВ.ЕМ: 


SOLUTION : 


KE ROE LEM : 


SOL UT EON: 


KERDESEM: 


SOLUT ۰ 


COME SIDE: 


LIST VERSION 


PCS 


JUMPER РІМ 8 
ee CONNECT 2. Zi FROM FEM 1 


КЕЗЕОМОЕ. 


БЕРМЕСЕ 


WRONG RESISTOR 


SHOULD ВЕ SA 


TNADEQUATE 


INSTALL. 


120281 3 , 2/83 11:03:08 


INCORRECTLY CONNECTED. 0-6. 


9 TO U-42 FIN Z. 
FIV. 


TO 10, амо FIN 


то 


+ AMPL OF GREY LEVELS. 


C7 WITH себе, FUT 


INSTALLED YN R28 C470 onmes). 


onmia. 


EYPASS, VIDEO MULTIPLIER. 


Lif NEAR REA SYMBOL AND NEAR ROGA SYMBOL: 


— —— 


GND PLANE 


24 omms RESTSTOR تاتا‎ TWEEN 


УТ0101а. FX 


TFS AND GROUND. 


xDDD 


т раб 4 LIST VERS 
xpROELEM: PCS OMITTED 


SOLUTXON: CONNECT AS F 


— 
— 


PROBLEM: ANALOG AND Е 


ТП SOLUTXON:. TABLE CHANGE 


ЖРКОМЕМ: | SENSE OF HE 
SOL TU TO: GUT TRACE БЕ 


“ADD TRACE ЕК 
NEAR FIN 13 


COMP SIDE 


TON 120281 3 зи 2783 
“i ТО Ме. 


(J. L- Ou: 


ہے سے ست سے — سے — سے — — — سے سہ 
一‏ 
— 


m 
— 


NCODE EXTS SWAPPED CFCS). 


IN SOFTWARE. 


УМУЕКТЕО. 


TWEEN eqz + 143 CCOMPONENT 


11:03:05 


SIDE. 


VIDiO1l60.FX 


Ом U“ PIN 9 + 10, AND FROM 0-42 FIN 8 


CTRACE SIDE). 


— سے ہی — — — ہیں ےہ سے — سے -- سب — — 


D 


ADD 


TRACE 


0-- — 


SIDE: 


TO FAD 


а PARE 5 LIST VERSION 120291 3 и 2783 11:03:05 МТЛ ОЛА. ЕХ 


KERDESEM: رونم‎ LEFT OFF U-ZZ. 


SOLUTLON: JUMPER FROM U-Z1. 


ЖРӘКОЕІЛЕМ: CLAMP ERRORS. 


SOLUTTON: CHANGE ب14‎ + R173 TO 680 ohms. 


Component LLS も Por ЧАО О Ое 


Кегегелсе Мо” 6 То. Беті, Мате ان‎ Turo Deseori r tier 


sesa sees ssas es sees sans sses RR‏ ہ۱۱۷ 


CE А t レ E: نا‎ 1010.0۳۳ CER. Т. S. CAPACITOR 1000 FF ТЕМЕ. STABLE CERAMIC CARAC TIR 


4 У 1 9 ۴ی‎ CAPACITOR 4 7 РЕ SOV CERAMIC CArAC ТОН 
GS / 1 C VIE C SUV CEN САРА ЛОК 1 UF CERAMIC CAPACITOR 
222. 25 93 i 3 C TRIM 3. 92-ЕШРЕ Мо deserietion Pound in cross ref Pile 
сие» ав "30, 25%) ME C ТЫР Z504 TAN CAPACITOR 1 ШЕ 284 CERAMIC САРАЕ ОК 


7 47UF Ad там CAPACITOR ау ЦЕ ЖЕМ TANTALUM ):۳ ۵۳۰7 TOR 


f 


031-34 v 
1-38 [or : иза 4۶+ РУСЕ. SWLTCHILNG ВОО. 


Qi. AE МР Mo descrirtion found in cross vef file 


ж, 


КІ, 19-70, 69, 46 к ZOK OHM EZAN. 2% МЕЗА TOR AOS 1/9 Ұл RESISTOR 


78-79, 131, 140-141, * 
1105, 199, 201, 204; 7 
206-208, 223, 240. 


терену “Жа, кыс ғали ejr Ee‏ یہ و 
АУ А-а о LO BLS -A.‏ 2 


LOK OHM 1/5 ах RES LS TOFS LOK TITAN ХА RESIST OR 


^ 


RZ A, 6-8, 12-14, | qo 
16-19, 43, 436, 525 УИ 
` a| e) АД АВЕСТА, 

1 182 ~ 
15.183,11 493) 196, ہے‎ 
TN г LT / - 
ل و‎ m * ا‎ ЋЕ 220 (ek 


n‏ ورام 


Fas p Ж К) © ча Зи 39, А 15 Чо 


^. 
— 


Ma e е о ө © ө ө 


2270 251, 2%, 268-264, 
269, 275-276 


74, 230, 235, (0 12 К ИК OHM 1/4904 ВА Мо qescrdstion four in cross cer біле 


2442, 24, 255, 260. 267, 


?- 


on 
~ 
— 
~ 
<: 
f 
— 
і 


тузу» 
ALÁ Ж. 


REI TAS 86-86, ку ОМА Al У О А ОЗЕ TOT BOURNS DII TRLMMER РОТ ~ 10к/20к/20к/20к 
834-136. 139, 445 359, 


161, 2 14; 2) # SJ 229, eal, 


an 
е 


24, ZOO 


Асе, 80- 63597, 125-130, A к SK оным 1/44 2х 
132-133, 146, 148, 150 V 

1, 156: 157, 160; 190, 6 

200,202-203, 205, 213,\ / 

218, 217, 221, 224, 224, 

233- 234, 236-237.) 

Zu Z6, ダイ ローダ ダッ 
2. 583. “2039, 2 & L- T 26 2. 


T 


No deseriebion found іл cross ref file 


D 


ре ИЕР» 72274 DI لا‎ К 2Z 74K OHM 1/44 14 RESISTOR E. 74K, OMM 1/44 1X RESISTOR 


+ 


Fuse . 


一 -一 


í 
۴ и ペーー ビ ーー и ーー に 5 Б 
| | | | | | 


. 1 
Claes 4% Rt, [6 7 и | 45 V 


A44 X -206K, РЭО AA 


Sache to R274, RI 4 $0 — 


Ма ЧЕ 
Change Ca 


чб ооо ооо од с • • ө ө ө Poe 


— 


© {отк ог, List for ۵۵ص‎ 
е eferente No’ s Yol 


RA, 28, 30, BA, 36, · 4%, V 10 
Ф “157 180, RAL оо x; 

ko 33, 169,170, 3201 E 
© 1681-1862, 184) 186 Ë 


1 Кау 29. 14%, 147,158, 7 Ly 
О 163, 174, 189. 192, 
ンー ーー な た 
ریا‎ 19S, 197, RLE el 4, 


stt 
222 2 23 1. 3 2. 4, 2. . соз 
Ко, 3% | 2 


Ф каза, 45, 60-61, Qu 
100-101, 103-109, 
114118. 117-121, 123, 


e 4” 1 
O: .49 , . ہر‎ 179 15 (一 4 


e о) = Ne RI Ë 1 
e °з <- SANE: 
Коя, 57, 63, 67, 89-90, | | ЖС 
© 24,96, 164-166, tk 
171-172, 175-178, 183 | 
| 


e 97. 1 
изо, 59 /2, * 2 
@ ... 280 | ; p 2 


«ү 


ROL UL y. ud. 


— 


K, 98 ~ { 


Rich +, 188 ہے‎ у 3 


4.8 f, / 2 
к J 7 ۷ 
R227-228 2 js ae 


Fark Мате 


{ ЗАНОСИМ, 174۸۰۱ 7 


1. 62K OHM ا174‎ 14 


ік OHM 1/4 ЗА 


: 390 OHM 1/4 2 


‹ 200 UMM / АР. Z^ 


3. зек OHM ДАЧИ 4ه‎ 
4. JK UHM 1/4 2. 
За OHM L1/4W LA 
25 OHM ДИЯН ZA 
631 OHM L1/45W LA 
10 UMM 1/4MW ZZ 


100 OHM ДИЯН ДА 


1. «ак OHM 1/45 1X 


2. 4K OHM 1/ 人 4 1.4 


1. ЗК OHM 1/4W 14 
б. 195 OHM 1/44 1 
47 OHM 1/44 2% 

ак OHM 1/4W 2% 
400 OHM 1/44 2% 

1 онм 1/2W 1^ 


2. ZIK ОН 3 744 27 


5. SAK OM 1/44 1 


Mark Ture Грег . РАИ 


е өзе көзе көзе seos өзек көне нина көн 


RIZ XS FOR 475 174۸ 24 RESISTOR 
RESIS TOR 1. 62K OHM 1/44 1X RESISTOR 


RESIS TOR ік 1/44 2X RESXSTOR 


No cescrdsdionm Pour ie cross vef Pale 


RESIS POR 200 OFM 1/4М 22 RESISTOR 


ELST OI . ЗЕК OHM 1/44 24 REGIST OR 
RESIS ТОК 4, YK 1/44 24 RESISTOR 

Feb. S.. 5 OR Ва ОНМ ИЛМ LX RESISTOR 
RESIS TOR 73 L/AW ZA RESLOTOR 

RES LST OR 681 OHM ДИЯН LA RESISTOR 
RESTS FOR 10 TZAN 24 RES LS TOR 


RES ILS TOR 100 OHM 1/44 LA RESISTOR 


RESIS) OR 1 ЧК OHM LAN 12 RESISTOR 
RIES LS TOR 2. ЯК OHM 1/4М 17 RESTS ТОК 
RESIS 1 OR 1. ЗК OHM L/59W 1X RESISTOR 
RESIS TOR 6. 19K OHM 174۷ 1% RESISTOR 
No descristion Pound іл cross ret file 
RESTS TOR ZK OHM 1/4 E RESTSTOR 

Мо descristion found in cross ret file 


RESTS rom 1 UHM диги 1% RESISTOR 


RESIST OFF Z. ZIK ZN 24 RESISTOR 


RESIS FOR 5. ӨК OHM 1/48 1% RESTS TOR 


l'a sie 


" 
/ 
4. 


Rle2 +9173 4s 681-2. Bren 


Change に 6 の +o ATS 51 Aw /% 


ЕЗ Chase 


| | | | | | | 
© е е o © © е ө ө ө ө の е ев о е о @ ө ө ө е 


© Соте نات نت‎ List Cor ۳۶ 


Reference NO’ $ rotal. 


SW. "аза 
1-2. 1011, 20. 28, 27. И 15 
31-33,35. ТУ Уа 

33 

Шз yon 
ча و‎ 
Им 1 


06-7, 38-40, 48 50,52, У 9 


i 
US v 
US, 15, 17-19.29-30 и7 


ULE“ 21-244, Zo, 28, 1% 


34, 3637 


Е 17 


241. Уд! 


LIT. 


UA Из 
43ا‎ < 
044-46 3 
U 8-36, 61 Уз 
и» ТА 
Usg C A. 
105% LÀ. 
060,62 /2 
163-64 Vs 


UR 74 


әк? ЕТ 


Mark Мате 


RP S. SK ОНЫ 1090 
SW JF- 


LE 342, 


АВК 
40 07 
i 59. 


۵۲۱۱ 1:34 


Û 02‏ پ8 
3046 


ИЗУМ 


3054 
4802ھ‎ 
2426504 
ZALS37Z Y 
ALS? 0 
741.5240 
2405260 
741.817 
24538 
74.51.38 
25162521 
7805 


2909 


Part fyre Descrieti СИ 


RES МЕТ B. ӘК Geri LO FINS УТЕ 


SWATCH 


No леви е дос 


Мо Cite tiv A. EL . chr 


TRAN ARRAY PNE 


Мо леби тҮ l gel cyra 


в POSL LON DJE SWITCH 


ае 


ЭГО METRORIK 


found Сыз cross ret file 


four ir cross ret 


TRANSISTOR ARRAY 


Рог in cross ret 


ІС DUAL. ANALOG SWITCH 


TRAN ARRAY COMETE INT sv 


Мо deseri tigi 


^ 


Tile 


^ 


file 


TRANSISTOR ARRAY 


found ir cross ref Tile 


IC ANALOG МИЛА I. E. Ke 


Мо ес 1۰۱:1 


Tour in crass vcf 


よじ QUAD 2-0 1لا‎ NOR GATE 


LU НЕХ 


ЗМУЕКТЕК 


^ 


Tile 


KC OC Fé. КЕСХЬТЕК MEIH ENA: 


Мо певог ا۶١٦‎ 


^ 


Ford in cross ref біле 


ІС ОС FAL. GUS DRIVER 


Lc DUAL. 


＋ QUÉ 


ІС QUAD 


Му ДАМЕ мак GATE 


REGIS TER МАСА. 


АДАМЕ NAND BUFF 


rc з-І0-8 LINE DECODER 


ILC 8 EXT СОМРакаток 


Мо Hese A. K. A. chr 


No deseri ekigi 


ЕК W/OC ОШІРІЛ 


found im оговв vef Tile 


found in cross vef file 


3 


е ات‎ Pins hist foe УЛОО Ое Peso 10 


———— Pr vena sess rnnt вене көзе өне өне oe tees sees eas ate tees exes toes ee tare ves te vase es e e “ 


Кегегелсе NO’ Mark Мате Fark Ture — Descrirstion 
L2 0 LF S47 No descrirtion found in cross ref file 
6 р AQDS33JH LE ANALOG MULTI.. J. E. be 
UES 7 Mo севегаж дот found in cross ref Tile 
Wid ANS 33 Ie LG ANALOG MUL 1۳1.7 
Q 1227 FSA Mo descrietion found in cross ref Tile 
Wiz ADESSO TPE ANALOG МАЛА J. E. be 
029-30 3046 Mo esen A. дол Pour iu cross ге? Tile 
с (731-353 1. 4. 347 No cdescristion found ir cross ret file 
иза BREEN LG ANALOG PAUL. ЛАА АЕК 
Um LI 347 Mo deserietion found in cross ret file 
© U36-37 ADSB3JIH JU ANALOG MUL. ГА EIER 
изв-40 AHU 4> EL DUAL ANALOG SWITCH 
UAL 74,502 XC GUAD 2-0۷0 ۲۲ا‎ NOR GATT 
© ی04‎ 74LS04 EC НЕХ NYER ГИЧ 
UA 3 7415377 LG оста. REGISTER WETH ENABLE 
4-46 ARZOO No descrirtion found in cross ref Tile 
47 1. F347 Мо deseriebion found in cross ref file 
ЦАЗ 101134 AC DIAL. ANALOG SWOT CH 
049 Li 347 No девет Доп found in cross ref Tile 
Wid Ано 44 LC BUJA. ANALOG SWATCH 
1 LE B47 Mo description Pound in cross ref Tile 
52 AMO 134 nam DUAL ANALOG ИЛС 
© USS LE S47 Mo deserietbion found in cross ref file 
Ld АМ0134 Le DUAL ANALOG SWOT СМ 
USS“ 741.3240 上 いじ QU fél. GUS GROVER 
е (52 7405260 LG DUAL. ДАМЕ NOR GENI 
USS 74158175 LG WUAD REGISTER О МИКА Ee 
uns 74538 T QUAD Ze LNE мамо ЕЦЕЕЕВ М/С OUTPUT 
© WSO : 74.5138 LE 3 oeg LENE DECODER 
(161 741.540 т ЙЕ оста. BUS DERLER 
62 2415138 gu 310-83 LONE DECODER 
163-644 25525921. LG в БІЛ COMPARATOR 


Іі 2805 Mo desoriekion found in cross ref file 
оқы 290% Mo deserietion found in cross ref file 


S buf irns 


じい 
(439 
540 
C41 
C42 


MA M 
21-2 


C444 
C45 
546 
[247 
сащ 
Cav 
(32:550 
8851 
C32 
СЗ 
(un 
£r 
соб 
(4327 
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た ツア 
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* ux v . š - š š 
Wb олы; бабы, wasa, < жасыр. ے‎ 


ーー —‏ س 
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سے‎ ーー 


|. 1. > т, 


Гог ك8‎ 


renne Мо Park Мате 


Ú 1.01000۳۰۳۰ СЕК 


Кегегелое 


riot 


ко. 


Tour 


С. 4. 7РЕ. SUV: БЕК 
С. ЫР :50У CER 


heer ance 


асау دیو وید‎ 
С ٤ 
ме er eric es 
Refereri 
Ier gr eic es 
Кетгегеплсе 
Ke Ter erie 
NP ED TE 
Кегегелсе 
Reference 
Me Pep erie 
Meher ence 


үз, 


2 


Reference nob Puid 


ги, 
WIR 
rit 
mot 
ric 
not 
riot 
not 
rici 
mot 
г. 
not 


T oua 


Tou 


. . 


Томи 
Fourie 
Tou 
Tow 
Four 
T orici 
Cour 
T ovi 
feni 
f oui 


& откъм 3 9ー ジ に 


ме ү генө 
C TREM 9 < 


мез enr гә 


=C- 1UF 25V 


Aer ev генә 
с ЈЕ z5V 
С ЧЕ 235 


Terence 


ке 
er en ance 
^g enc 
Lefer ance 
Pearce 
Ке өтемесе 
Кетгегепсе 
кегегелсе 
Ke fer eric e 
hater ات یس و لت‎ 


Ке Гете ти 
кетгегелсе 
hea Tey erie 
Ref at HUES 
Ke Per ence 
Reference 
keferernte 
Кетгегеплсе 
Keer erie 
Keference 
Kafer erie 
Fa en enc 
Кетгегелсе 
healer ence 
Кегегелсе 
Kafer ence 


rat 
JA. OI 
г, 
Там 
not 
Там 


Ponari 


Pantà 


Ромина 


TAN 


rid 
mot 
ruit 
mot 
rut 
not 
reat 
noct 
۳ئ‎ 
riot 
rici 
rio 
ги, 
mot 
rici 
nert 
riot 
not 
ги U 
mot 
rut 
not 
riot 
rot 
riot 
riot 


Ponari 
Fourie 
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U Kkafearence not Pour inm commorneret О, 
202 Reference not found Диу commonenmt List 
CU Reference not found inm comrmonert diet 
(2043 Reference not found in СУС СИМ, ligt 
C06 [әт өгө mot found ien comeonearrh J. J. l. 
7207 Reference not found imn commonermt ligt 
1. ＋. 08 Reference not Pound ігі consmonert Tist 
2209 Reference not found inm commornert J. J. y. 
(10 Reference not found ігі commorneretb Де 
244 Reference not found imn Соте, ligt 
Gz Reference mob found inm componer diet 
BALS Reference not Tour in COOTER ііі, 
Ж Уд, Бы: : Reference not found inm commonere Ligh 
C219 Reference mot found imn merh, dit 
Си 16 Reference not (four: im comeonerck Ligt 
C217 Reference not found imn ceommornenmtu List 
Сите Reference по found im comseonert iut 
eo 12217 FO nou found imn eommonermt: J. k l. 


О نات‎ ies Ld st Тог 4۵۹ ۱ Рана 9 


Rerereance Noles Park Маме У el Tyre boch ce 1 ۰۷۷ 


Raference mot Pound inm eomsornmert 
Reference mob four in cem ret. 
Keferance nou Ромгия cin conmsorsert 
keterernce mot found rn cen rern. 
keferenge mou found din С Си Сураг 
Е Кетгегелсе mot Pour ire compgonservt 
C226 Reference mou found: Аға ceomsornert 
C [Кеө Өг mot fone re стик огл, 
یٹ‎ Reference mot Poured inm сотах 
7 Feevfe تم “ات‎ nob Poured ігі comsornevrt 
(230 Kaference not found inm comsonmerrt 
Cl Reference mot Poured inm comsornerrt 
6232. Reference not Pound im comonearrk 
ESS Кетегелсе not fonna: inm comorerrh 
асады Reference not found inm comeorerrl 
Кегегелое mot Pour n componer 
5 Kaeference not found im eomseormert 
CES Kafereance mot Poured im compgonmerrt 
2238 Reference not Tounmcd inm cr rer. 
e 19 Кегегелсе not Pours ا١‎ сот, 
24) Reference not Poune in eomrsonert 
седі Кегегелсе mot Pours in corr order 
224 Keferance not Pound irn соса, 

43 ech fte mot Poured irn COOTER 
S244 Keference not Found im comengar 
CLAS Keference mot Poured inm сип تا۱١‎ 
2 4 кегегегие not Pond im СУМУ Сите |, 
(147 keterengce not Poured nm бийл, 
CRAG Keference not Poured clio ابق ات نٹ‎ 
СЕНУ o Reference mot Ромил inm comrsornert, 
(222530 Reference mot Тыгай inm сити и, 
C31. Kafereance mot Pered irie cormgsorerrt, 
CRIZ Reference not Pound inm тїн огл, 
СЕЗ ет висе not Poured dirmi CONTA 
Cum Raference not Pound im сити су, J. 
ا‎ Fel) Сы EVN там сака ток ا‎ Ш аны) СЕКАМаС CAR ACI Ole 


PES 


~ 
+ 
M 


01-38 114914 DOD. :س09‎ ۶, DEUDE 


ооо 


GU. M に 2 ング Мо gesoriebion "Роми aim cross cer Pile 


e * 


~. 


ката 
RS 

e кө-е 
B 


RIS 
5169-18 


19-20 


= 


Z0K OHM 174+ УЛ RES LS COR AUK 174۷۸ 92 RIES IOS TOR 
LOK OHM 1/444 ZA | SLSTOR LOK 174۷ гл REGIST OR 
ик МАМА 1/4W 22 No deseris Доп found inm cross ref Tile 
LOK OHM 17۶۰۷ 2 КЕЗО 5 TOI LOK 174 ZA RESISTOR 
вок OHM 1/4W ZA Kb. L ole UHE AZAN 22 RESIS ГОХ 
LOK OHM 1/44 2% FE SS TOR LOK 174۸ Ха REGIS TORS 
ДИК ال٢‎ 174۷ 9% No catch tet . FL. . hn found imn eross rer Tile 
LOK GHM ДИЯН 2A RES J. TOI LOK 174 Z^ RESISTOR 
ZOK OHM 1/44 92 RES LS TUR ZOK L74W 2% RESISTOR 


ay эу р й?р г. Коз р ре на “ТІ 
e Pe О FE РА 
~ 78 
$: 


つて 
г 


e е o œQ⁰ е е © © 090 © е е е 990909 ө ө Ө 
a 


© بات‎ F. F iS kist Рог 04 Рае © 


NEFER ENC Мо Fark Мата Marek Vere DESE ۳١٦ 
RA LA RY МЕТ /ZX3040-919-103 ГОТ MOURNS DOF ГАММЕ РОТ ~ LOK/2Z20K/20K/ 201K 


Каз к SK OHM ТУЧ ZZ мо dess i. Pe, d. run fourm in cross cer Tile 
к24 К 2 ак UMM 1/АМ Да КЕЗАЗ COR 2. Хак OMM 3/44 12 RES LS Tre 


F 
KAS 


RZD К 479 OHM :L/4W zA KES ILS TOR 475 1/74W Fk. SI. S IH 
ке К .ا‎ 62K OHM 1/4W 1% RESIS TUR 1. 62K OHM 17/4۷۱۰ 1% REGS TORK 


К 
КО 
RY 
R30 
RS1 
RS 
Мо 
R34 
KS 
RS る 
кз 
m3 
Кз 
40 
кат 
ma 
^з 
F: 4 4 | 


aid 
at K. Z 13 


2 ay 


из О 3 а. ҒА 
Rad 

RSZ 

RS 

ma 

KOS 

RS 

Кот 

къв LOON 
hin? У“ 
U- d. 

көз? LOK 

©З 


٢4 =, On. 


коз 


ке ч15-0 + 


ROZ 
коз 
1469 
eO A. 
R73-74 
Кат Z 
473-719 
80-35 
{86-88 


к ік OHM ДИЯН зА 
R AZS OHM дичи 2X 


как Obl тия 

к 475 OHM 1/4MW 
IK S90 онм Дичи 
к 475 онм J. / A 
R 2. 74К OHM 1/ 
К 200 UHM 17۷ 
R Z. SAK OHM 1/: 
к 475 ONM J. J A 
К A. K OHM 17 
къ 62K UHM 1/ 
к 390 OHM 1/434 
Reference not 


“Ж 

2275 
ダス 
n 
"MW 1% 
2 
tll ZU 
ЖЛ» 
ды ZA 
A 1 
2 75 
Ромина 


К 
* 
К 
KR 
К 
к 
к 


4. 73K OHM 1/494 24 


4/5 
LOK 
825 
200 
10K 
475 


Hinh 
OH 
OHM 
OHM 
ОНЫМ 
оным 


Reference 


KR 


75 0 


75-0 
LOK 
100 
100 
МРАК 
x. 4 
100 


НМ 


Hi 
OHM 
Hii 
они 


Hi 
3۹ا‎ 


оны 


Диян EX 


4.7 A РА 
Дан 27 
4.7 17 
{ZAN 27 
1. / A 2% 
1⁄4; 2 
not Porri 


ча, 


ДИЯН 27 


L/4W A 


ДИЯН ХА 


17 1% 
L/AW 14 
1/4M 14. 

циан 1X 


БОРУ UNM 1/44 1X 


Z. ак 
200 


НМ 


OHM 


1/4W 14 
1744 27 


Keference not .الات‎ 
100 


KR 


o dd 


они 


мамо 17 


АМ. 
бе и 


К ОМ 1/4W 1 


к 100 ОНМ 


1/4M 17 


Reference mot Tourn 


ко 20к OHM 
к LOK OHM 
к а/к OHM 
к LOK OHM 
К 20к OHM 


1/4 27 
174۸ 27 
1/4M 27 
1/4M Ұл 
1/44 27 


К SK OHM лиан z% 


RU МЕТ 71040 


КЕЗО ОТОК 
“ГУГО 
RES LS TOR 
RESIS TR 

Мо леви о l. 
RIES LSS FOR 
КЕЗЛОТОК 
RESISTOR 
RESIS TOR 
KES LS TOR 
RESTS TOR 
RESIS TOR 

No cesar ۳ 
ir СОО, 
RESIS TOFS 
RESIS TOR 
RES ILS TOR 
RES LS TOR 
RES ILS TOR 
RES CS TOR 
КЕЗО ОТОК 
in comrorncert 
RESLSTOR 
RESI S || ок 
RES LS TUR 

Lek. S J. S TOR 

ДЭ ГОИ‏ .ئ۶ 
«ЕСО СА‏ 
RES L FOR‏ 
CES LS T CI‏ 
Fag. S. L TOUR‏ 
E. 5d OR‏ 
RES CS TUR‏ 
iri conmronerrt‏ 
PES SS TER‏ 
tess TCE‏ 


RES SY оң 


ECTS 


・ 


ESTSTUR 
iit сотпен г, 
RES TS ОК 
RESIS TOR 
No cesar det 
RESIST Ore 
RESTS TOR 


No diescr . F, i. cori 
-419-103 POT 


ік 1/4ы 


475 


l2 AN 


ік J. AH 

APS LZ 
Lore Pour 
7 LZ AW 
2. 7 AK OH 
200 OHM 

3. зек ОМ 
ауа 1/АМ 
Ч УВК 
1. сек OH 
jor Коми 

list 


4: Рак. 17" 


475 
10K 


1/7 AN 
1/4 


зе» Uli 
200 ОНМ 


LOK 
425 


4.7 AN 
Т/М 


lieu 
Zu 1/44 


БС 小 


Кек Чи 


LOK 


/ AW 


1/4А 


10 ا174‎ 
100 UHM 


1. АК 
s ЗА 


ОМ 
Hi 


100 ОНМ 


г. так 
a. ЧК HM 


ОМ 


200 6۹ 


1.1.5 


t 


100 UHM 


25 


Он 


А bk. S. I. SI He 
مر‎ RESLSTOR 

“А RESLSTOR 
Фл K. L FOIS 


c ir cross ге? Pile 


2% RESISTOR 

M 1/4М 14 RESLSTOR 
1/4 2% RESISTOR 

M 1/4 24 RESISTOR 
2% RESISTOR 

4W 2% RESISTOR 
МА/АМ 1% RESISTOR 


c oir gross ret file 


4W 2A RESISTOR 
4A RESLS TOR 
A RESISTOR 
J. JAN 1% RES STOR 
1/54 2х RESISTORS 
Фл КЕ ‘ETETOR 
2% RESISTOR 


ZA КЕЗ 3J S TOR 


270 RESTS OR 
LA RESISTOR 
гл RESLSTOF 
Ъ/АМ 1% RIES IAS TOR 
L/W ТА RESIST Ore 
хай لا‎ RESISTOR 
ا17/4‎ LA RESXSTONR 
id 1/44 Да АТО 
И ДА RESISTOR 
1174۸ 92 Fk.. S ۹۴۷ 


1/ T ДА RESTS TOR 


м 1/44 КУД КЕ SS ТОК 


100 ОНМ 
Ligh 
ток Дуан 


1/4۷ 


27 КЕ 


4.7 RESISTOR 


LOK 1/4۱ ZZ 5 
ion found in cross ref file 
LOK L/4W 24 КЕЗХЗТОК 
9 FESS ГО 


AUN 1/4M 


Ромгид 


BOURNS ОХР TR. 


im cross ГОР Tile 
IMMER POT … LOKZZ0K/2Z20K/ 20K 


Chaye Коб Чо 475-0. Же 1% 
Chars с Кото о 
а aye (50 


| 
| 


| 


| 5 | Moore Business Forms, Inc, f 
Е ۱ i ~ € ^ > 1 > Y у г Е 
| | | | | 


О Дыл List Рог ۵۵ Fase 7 


Ketereance No^s Pardi Мате Park Ture boden ۳ Га 


REY Û 
41 

R9 

RIG „ 
R74 

RYD 

коб 

КУУ 

RPS 

КУУ 
5100-4101 
к102 
RI03-109 
кі10 


ко 100 OHM і/ам 1X 
К G. LYK UHM изм . A 
к 47 ОМ 1/4W ФА 

< Reference not Tour 
i 100 UHM 1/44 17 
Reference not Tour 
i 100 OHM ЛАА 1* 
ا‎ РАК OHM 1/434 17 
i 4۸7 OHM 1/4 27 
Fe Z. 24K OHM 1/534 17 
R 200 OM 1/44 2 
ке РАК онм 1/5W 17 
i 200 OM 1/44 27 
Fe Z. 24K OHM 1/4М 17 
К 200 OHM 1/44 2 
К Z. AK OHM 174W 17 
К 200 OHM 1/4W 27 
R Z. 74K OHM 1/434 ТА 
i 200 OM 1/44 2A 
Reference not Pours 
R SK OM 1781 ZA 
KR SOK OHM 17۶۱ 2% 


RES LS FUR 


RES ILS TOF 


ja انان‎ تا8٤‎ ٢١۷ 


RES LS TOR 


in comrsornerrt 


МЕЗА FOR 
RESIS TOR 


No description 


ھ٣٣۳٣‎ 
b.. L TOR 
RESIS Y OR 
RES LS ТОК 
LEST OI 
KS TUR 
LST Oke 
XS TUR 

LST Ol 
МЕЗА ГО 


iri COOTER, 


100 Ubi ТААМ YA REGIS FUR 
6. LSK OHM 1/49 LA ا7٤‎ 
Мо tach tel A. FLA. rn Poune in ross ret Pile 


‘List 


100 UMM 1/44 لا‎ МЕЗА TOR 


J. 4. 23 U. 


100 UHM 1/44 1% RESISTOR 
Z. Рак OHM 1/4W 14^ ^RESISTOUR 


found in cross vef біле 


2. Рак OHM 1/4W 14 RESISTOR 
200 UHM 1/44 ZZ RES OS TOR 
2. 74K OHM 1/4W 14 KESISTOR 
200 ОЧМ 1/4 2X RESISTOR 
г. ZAK OHM 174۲۷ TX RESISTORS 
200 OHM 1/4 2Z RESISTOR 
2. 74K OFM 1/44. 14 RESISTOR 
200 OHM 1/44 2% RESISTOR 
г. 74K OHM 1/4W 17 RESISTOR 


200 UM 1/44 2% 1٤09 


J. . 45 L. 


Mo deseriebion found inm cross ref 


RESISTOR 


«ок 1/444 2X kek. S. S ICH 


F: 


3 


le 


132-133 кк OHM L/4W 77 Mo deseriekion found in cross ref file 
H. 34— 1.36 RU МЕТ 71040-419-103 FO) EOURNS DLE TRIMMER FOL = ДЦОКХИВОКИВОКИЗОК 
R137 Reference not found ігі comsonert 1.15% 
О кізе Reference not Pound in comrseonert dist 
BOURNS ЮЛ" TRIMMER РОТ ~ LOK/20K/20K 720K 


K. 39 n РОТ 


R140—141 
142-194 
R145 
36 
REA 
5149 
к149 
1.0 
ке Бр Кең Кел. 
RIS 
KISS 
к156-157 
:۷ا‎ 8 
RIS 
к160 
161 
Rez 
к163 
к164-1%6 
“167 
KR168 
“1.69 
к170 
5171-172 
44.7 3 
RIZ 


К ZOUK: OFM 1/4ы ZZ 
KR LOK OHM 1/4М 92 
КААК ORM 1/94 ти 
i SRK OHM Диан ZZ 
К ІК OFM 1/494 2% 
K SK OHM 1/44 274 
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RESCAN CHANNEL : ALL. PARAMETERS EFFECT THE ENTIRE RASTER, 


(HE ENTIRE RASTER, 


765 432! 

5 5 7 69555 
© 8610081 

0610019 

2640046 

оофоуұоо 

oe IV ооо 
m о оі! оо і 
- Ü о 091010 
d 011011 
59011100 
олоо ооо 
о106 001 
ہ٥۵‎ оо 
9 9 8811 
о[0о9 | SO 
оо! 222 
сас oo! 
G1 611818 
0 0101 
の いら! 22 
Ф: oo} 


oil! cooo 


0 — 255 рооооо о 
ooo ooo) 
о ооо ٥ о 


©}! 
ооо 
oo) 
9 10 
Ot) 
100 


00 ۹6 


BITS 


I-3 
4-6 


0006 
BASE ADOR $-/$ 
VALUES MUST ВЕ IN DATA 92-7 
THis Войео сим BE WRITTEA то 
APT TIME 


DTAC Я. 125 м. 567. 


tot 8 ROWS 
Iof З Сог омо 44 


7- UNUSED 


SLAVE HARDWARE ЕБС TION JANUARY 7, 1984 0007 
COL ORT ШЕК 


CONT кй. RE.GXSTIERS 


ELCT 

Ü - Емен VIDEO Xi BACKGROUND 
1 ~ ча“ Е VEDEO XM LEVEL 1 
ダー ENABLE VIDEO IN LEVEL. 2 

3 ~ ENABLE VIDEO XN LEVEL 3 

4 - ENABLE VIDEO XM LEVEL 4 


КЕСА ھی‎ REG KEG REGS 
COLURIZER T = 2 3 4 3 
COEORTZERIZ = 1 3 “+ Š 
COLOKTZER 3 = 1 2 4 3 
ОБОД СЕ ЕУ == 1 22 8 Š 
СЕСК ЕВО = | 22 3 zt 
CULORTZER 6 ~ | 2 3 4 


(500.0 & D> 


Im 
base + 


54 REG Qo 101 
CA REGS (19 10! 


4 


TABLE 2. J2/P2 Pin Assignments VC B - 100 (64-5 ртг ее 


000 РІМ ЕУЕМ РІМ 
NUMBER SIGNAL NUMBER SIGNAL 
(P2 COMPONENT SIDE) MNEMONIC (P2 SOLDER SIDE) MNEMONIC 
GND 2 GND 


1 
3 Busse4 GND 4 Bussed GND 
5 да уакоч| GND Among GND 
7 Colo 8 colonz чу 
9 © ое 10 Y es +5V 
11 by Sepia 12 We +12V 
13 Кобол. 14 GND (+ 15V) 
15 не жж jas - 16 » -12V 
17 Co«4«c | 18 | 

19 15 GND | 20 R бат | Rout 
21 22 | 

23 EN | 24 Gour || Gout 
25 | 26 | 

27 | 28 R our | Bout 
29 30 | 

31 32 | 

33 34 | 

35 36 | 

37 38 | 

39 40 | 

41 42 

43 44 

45 46 

47 48 

49 50 

61 52 | 

53 54 

55 5 ЕШ» lau 

57 5 14 

59 eod эв 

в _ 6-57 | 

65 66 | 

67 68 -15V 
69 70 ‚ У 
71 | 72 | SEE 
73 | 74 ЕС-- 3 
75 | 76 — 
77 | 78 | 

79 | 80 

81 | 82 

83 | 84 | 

85 | 86 

87 | 88 

89 | 90 

91 | 92 

93 94 

95 96 


бо 


o. 


TABLE 2. 


ODD PIN 
NUMBER 
(P2 COMPONENT 


J2/P2 Pin Assignments 


SIDE) 


+12V 
GND (+ 15V) 
-12V 


-15V 
+15V 


EVEN PIN 


NUMBER 
(P2 SOLDER SIDE) 


+12V 
GND (+ 15V) 
-12V 
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е ЖО Диз 24 Thees hola „а филе, Pa нити ITI - 
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(5) =LINEAR Com рака tor 
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ә < £ REM E.M 
[CI ee 
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Я + АГА RAS £ ry 2 `Y 3 
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вас Е. i LIST VERSION 120281 3 5/ S A/B3 09:29:54 МСЕ Ta. DC 


120 SETUP 
(DO MODS FIRST, Ск FOR SHORTS) 


—XNIT VTE WITH FF0000 = 00 AND ЕЕО002 = 40. 


POWER LE 
ew USE REPEAT PROGRAM TO VERIFY DTACK TURN-GROLND. 
-AET DATA AT FFOLZA TO 000. 
кесінді SCOPE FIN 2 ОҒ U-73 
““МЕКІРҮ THAT CHANGING DATA TO FFF CAUSES LOW TO HIGH. 


бе) RAMP РОМ, ADDRESS AND CHECK FOR 0 TO +10 RAME AT FIN 16 ОҒ DAC 
AS FOLLOWS: 


ADDRESS DAC 


3 
0 60-9 ALSO CHECK FOR 20 RAME +10 OFFSET U-71 PIN 7 
FF0102 U-76 ALSO CHECK FOR ZU RAME +5 OFFSET U-71 FIN 8 
4 0-27 ALSO CHECK FOR 2U КАМЕ +10 OFFSET U-72 PIN 7 
FF0106 и-78 ALSO CHECK FOR 20 RAME +5 OFFSET 0-72 FIN 8 


FF0110 4 84 
504422 U-Gz 
FF0114 SSK! 
۴۴ 0114 0-64 
۴18 8855 
FF0120 09100 

(#0122 09101 

FF0124 U-10z 

ЕЕ0126 09103 

۴1 U-104 

FF0130 0-93 

FF0132 4لا‎ 

۴۴4 0-95 

ЕК 34 Џоу 

۲۲18 и-97; 

FF0140 48805 

ЕЕ0142 и-87 

ЕЕ 0144 Јова 

ЕК0146 0-89 

ЕЕО148 0-90 

ЕР0150 ee LOS 

FE 0182 U-106 

FF0154 09-102 

ЕЕ01 54, Li-108 

ЕЕ о158 0-10% 


۴۳۱ 160 U-112 


e ace 2 LIST 
FF0162 
ЕЕ0164 
ЕЕ 0166 
FF0168 
FF0170 
7۳۱172 
ЕЕ0174 
۴174 


VERSION 120281 3 S, 4/88 09 29:94 
ULTS 

U-114 

U-115 

U-116 

U-120 
М-321 
00-122 


U-123 


МСЕ ОЛА. DC 


FF0178 


u-12^ 


АРМ Аа MONOCHROME STATRSTEF 
СОММЕСТОК 


SIGNAL TIMED TO HOUSE DRIVES 


-AT FE OOO FUT 03. 
--КЕТКТМ VTE R27 ТЕ 
10۷ CLAMP. THEN 
CASES SHOULD BE 


CLAMF TIMING IS OFF. 
U-17 FIN 5, VIDEO WITH 


I" 
APPROX. ZU PP.) 


(SCOPE U-17 FIN: Y, . VIDED 
Su CLAMP. VIDEO IN BOTH 


WITH 


POWER Ue 
--рут DIF 


CLIP ON U-. 
"РОТ BOTH 4 


TRACES то DC, IVER, BOTH PROBES TO FIN 2. 
“ADJUST SCOPE POSITIONS TO SUPERIMFOSE BOTH TRACES WITH BLANKING 
LEVEL. AT CENTER GRATICULE. 

— MOVE ONE FROBE TO FIN. 4. 

ЗАТ ЕЕО100 ENTER 00. FIN 4 SIGNAL SHOULD GO TO BASELINE. 

“АТ РЕО100 ENTER FF. РІМ 4 SIGNAL SHOULD GO ABOVE WHITE. 

MOVE CHIP CLIP AND BOTH РЕОВЕ TO U-11 

"АТ FFOLO4 ENTER 00. FIN 4 SHOULD GO TO BASELINE. 

ow ENTER FF; SHOULD GO ABOVE WHITE. 

ah МОМЕ CHIP CLXF TO U-10, SCORE PROBES BOTH 

о READJUST POSITIONS AS ABOVE 

== MOVE ONE ЕКОВЕ TO FIN 9. 

'" FF010Z ENTER 00. РІМ 9 SIGNAL 

ee MOVE CL XE AND BOTH PROBES ТО 0-12 

-“ат FF0106 ENTER 00. CHECK ВАЗЕ LNE, 

“NOTE: IF TN ANY OF THE ABOVE TESTS, 
TO FALL ABOVE THE BASELINE, 
CR 62, 63, 64 ОК 65, 


TO РУМ 6. 


SHOULD. GO TO BASELINE, —FFEz-eWHITE 

ENTER FF = WHITE. 
THE 00 CODE CAUSED 
THE APPROPRIATE 
MUST ЕЕ REPLACED. 


THE TRACK 
ZENER DIODE, 


FFOLOZ 
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FF0l06 = 
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= Ü. 
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SCORE 


Ea. DC 
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VCE 1016 


SOLUTION: 


Х = CUT 


X 


` 


KEREL. EM : 


SOLUTION: 


e е теее е е е е ее е е © • • • e 


ЖРКО ЕМ: 


J = ADD ЈОМРЕВ 


BEF OFE: ӘСІ. 


AFTER: желі 


ADD 2. ZK 
ーー 人 DD 
ーー 人 DD LK 


LIST VERSION 120281 3 


RIT d 


MODS 


ADDRESS MODIFIER ELTS 


CUT 2 TRACES, ADD 2 JUMPERS: 


Qo ou-99 1 


81 
Ра 


0-128 FULLUF RESISTORS OMITTED. 
174 
ік 1/494 
174W 


تا 
تا 


FROM ۱-۶ 


INCORRECT. 


2793 


83 


り 


Ne 


БЫЗ 


TO 


ii TO 


134240 


өз 


ul 


`, 


ӨЗ 


FROM М-128 FIN 6 TO 14; 
FROM 14-128 FIN 8 


14; 
14, 


6 148 


WEAR 


:14 


A 


AS SHOWN: 


4 


VOR OLA, ЕХ 


шеннен | saath крен шиеле Г кетсен ш енені کہا ا‎ 


ee @ ° ° ө ө ө ө ө ед ° ө ө ө ө ө ө @ ө о 


РАСЕ yu LIST VERSION 120291 3 ウノ 2/ 


xpROBLEM: INADEQUATE ELAS, К, E, INPUT à 


с, 


SOLUTION: О REPLACE 416, 39? WITH 910 o 


каво, 


ЖЕКОВ. ЕМ: INFUTS DRIFT DURING VERT INT 


RE 


SOLUTION: REMOVE R267, 361, 376. 


APROBLEM: RGE INPUTS NOT TERMINATED. 


SOLUTION: ADD 75 onm RESISTORS, BACK OF 


RE 


— | 


Ü 


COME 


70005 


33 11:20:14 ف01 :یا‎ FX 


MES, 


174W 


127. 
“ 


гий Jp 


ІМРЫТ CONNECTORS: 


SIDE 


г“ : 


SOLUTION: 
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@ • @ o° ооо ө ө ө обо е ө ө ө о ө 


3 LIST VERSION 120281 3 зи 2/909. 11:20:14 VOCELOT. FX 


ADDRESS SELECT TYME TOO SHORT FOR Пас“. 
74574 РХОБУВАСК FOR Ulat: 
“STACK TWO 24524985 ONE ON TOF 
ma SOLDER THE TOF FINS TO THE 

3, 7. 11, 13, 14. 
“ние CUT, THE FIN FART OF 
PING 2, 4, 3, 6, Š, 9, 
“MIT THE FIN FART OF THE BOTTOM СНТЕ S LEG AT РІМ 12. 
~ БОЛЕК а WIIKEWRAP WIRE JUMPER FROM THE BOTTOM CHIF FIN 
TO THE TOF CHIF S FIN 2. 
“GOLDER а МХКЕМКА HIRE JUMPER FROM THE ТОР 
TO THE BOTTOM CHEP^S PIN 12. 


(EE SURE TNDEXES MATCH). 
EINS ONLY: 


OF THE 
BOTTOM FOR 


OTHER 
THESE 
TOF 9 


THE LEG OFF 


10, 12. 


FOR THE 


ш, 


СИТЕ KIN 


— 


11 


ÁN ADD JUMPER 


= SOLDER 


| x | 

1*… | | 
2. VA N سو سے‎ 

| Y 

РЕГ. TN 


ЖЕКОМ ЕМ: 


SOLUTION: 


жек ЕМ: 


SOLUIT TON: 


„al. E. A: 


SOLUTION: 


4 


LIST VERSIÓN 120281 3 5/ 8/88 11:20:14 Ea. FX 


+ РМО ~ 15 TRACES LEFT OFF. Меза. 


JUMPER 1-33 FIN 11 ТО 0-16 FIN 11, АМО DU-33 PIN 12 TO U-16. PIN 12 


RESISTOR VALUE CHANGE 


REMOVE LSR ohms: КӨЗ, 88, 92, 96, 100, 149, 154, 188, 192, 166. 
211, 7216. Ри, 224, 228. 
me REPLACE WITH 6. BIK 1/94 1X 
REMOVE 6 ЗК: КӨЗ, 87, 91, 95, 99, 148, 153, 1597, 161, 169, 
Сір), BS МУ, 223» вии, 
НЕСИЕ WITH 3. SEK 1/48۷ 17. 
REMOVE 430 ohms: К71, 107, 106, 141, 175, 174, 200, 238, 237, 263, 
zx. #31, 305. 330, 329, 357, 396, 395 
e REPLACE WITH 200 ohms 1/534 ТЯ. 
REMOVE 5S6»: (С17, 22, 21, 23, 26. #5, 27, 32, 3. 33, 38, 32, 39, 
4 z , 4 Т 4 4 3 4 4 Я 1 4 û. 
سو‎ REPLACE WITH 2zürf. 


BOARD CAPACITANCE AFFECTS HIGH FREQUENCY. RESPONSE. 


BUS TERMINATORS SEE SCHEMATIC ADDENDUM > 


Li Colowzev, Cha 1 
| Samper JR. to Rip 26-964, ЈЕ do В] 


| | d xd C Sw | РЯ E +1, Zae SHS 481, 
| | st 2241 
| | Jumper > ツユ pu жуасыз HI 4t1],5 HO, 619 
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| Tanne ааа 0 Чаво, Tale ВВ, 
Дам, ہام‎ Cus | Pins 1 4e 13, 2 to IF, Sto 2, 139 
Jumper Swa pins | tns っ SN . 


Colos e Chad З 

| Dump ale to PSI 4063, 32 1088 
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\ K yk 
3 (eden | 


| 
|| 
| 


9 


ұс, 


сег loL ck iol PC 


| 
| 
IU е 0۸ S eda 

| (де mod s fest, PR aS 

а. СЕ ME ЕСОСООО = до 
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| р 7 a ща CERES 
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[SE Scu S ао ee hat 
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| Use Fc eat Lam が Yer. Ly ТАСС 

| luna ا‎ Fer asc 3 at еам + 000 
| © сёле. 9 2 7 | ел fy +h Cha в 
ida | FFE Causes вар УЗ ex | з 


Pw cf 一 оғы 0 3535 60, “/, (00, 05, 12,120, 


2%, %2, 587,44, Lol, [o €, ( E 

ae x / 5,4 の [02, lo 7, ИЧ 122. 

1%, 24,64, e, I3 123 
52, O 47 „(94 04; ((6, p 

Puce Оги B" Fi рам дада ad chek 
(ос О то (е а at p L4 д 
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| оо 075 alo ce Да 8 Ир. Z А 
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VEN SU دد‎ 
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рр state ےہ ا‎ ho oe Се し (er { 
ene Е Le Co «ec dec, я 
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ПУТЬ R27 i£ clase firming В of 6 

Сегре. ЕГІ? As a ر‎ ее مالس‎ [Ou clamp 
| thes AL? ix 25 vd eo Зи n сие” clap, 
Udeo 2 ھ02‎ Cases Е-Е Ме — ae 


G,2724,24,50. (E) 
Dest. (| 0 G 123, aL 55, C3 CMP 2402) 


>? 
ciu 
СУ 


سے 


Note: 


Ро ^p, раз dip clip au 44, pat PER fraces 
|o 2с, Ту /сж, РЕА probes ie pia тү” Ад [ast 
ІНЕ < poschous to баре ا = کے‎ freee ç 

сее.‏ و = fleas a‏ ماج ہس 
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бо の ご で дос бе e Are e А+ 6 00 2310-00, 
ре а ле us ould 40 Чо کی تا مت‎ た と = abe 
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Move ср te ММ 2, ole е. едо 
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1/4ы 
1/44 15 RESIS POR 


LA RESLS TOR 


LA RESTS TOR 
1% RESES ۷ا ا‎ 


LA RESIST 
1% RESES 
14 RESIS 
LA RESIS 


іл RESISTOR 


LA RESIST OR 
LA RESISTOK 


1/44 LA RESUS TOR 


LA RESLS TOR 


іл Fel... S TOR 


L/AW 1A RESISTOR 


LA CRESISTOR 
3 TUR 
іл RESLS TOR 
LA RESIS TOE 


1X RESISTOR 

15% RESIS TOR 

LA RESISTOR 

LA RESISTOR 

LA RESISTOR 

LA RESISTOR 

LA RESISTOR 
内 1% КЕЗТОТОК 


LA RESISTOR 
. % RESLS TOR 


VA WES L. ГОН 
14 КЕ 319 
ДИ ЕЕ TUR 


УТОК 


TT 22 22 22 
Ve ~ we 
78 zr: 77 
ор VI ve 
ーー ہے‎ 

m 

— 

“~ 


LA МЕЗХАЗТОК 


LA RESISTOR 
UA RESIST OR 
LA KES TST Urs 


LA RESIS TOR 


LK OHM 1/4944 ТА RESISTOR 
1/44 3X RESIS TOR 


200 OHM 


еще 


4 


был Аг List Рог 24۵8 : | Fase 5 
Reference No's Fart Мате Fart Ture Descrirtion у 


«1:34 RO OIK Ом ЛАМ 17 MES LS TOR ік ORM 1239) іл RIES oS TEOR 
R135 RU SK EOURNGS 3329 ۲ эк 3309 ROUND TOR ао I 
13605 КТА MAOT кегегелсе not found in comesonerd list 

ELS7 138 К жоК ООММ 1/4374 LA KES ILS TOR эк OHM ЛАА 1% RES. 
кїз? کا‎ 100 OHM 1/44 1 ОГ FOR 100 UMM 43/4W 14 RES 
Rd 40 К 200 OHM LZR TA RESISTOR 00 OM 137/۱ LA RES. 
8141 R 430 OFM. 1.۷ ۹ 14 k.. L ИЧ 430 UH 1/4W 17 RES. 
“142-144 К 100 OHM ЛАЗА 1X RESISTOR LOO OHM A A. RESISTOR 
RIS К 3K Ubi 1/Яы 1% MES LS Toke УК ORM циан 15 RES ٤ 
۵ Ro РК НМ ЗУ А RESISTOR 4. ZK OHM 1/49 1 RESISTOR 
RIS FR SL OHM 3174۲۷, 17 RESES FOI за ORM 1/44 XX КЕЗАЗТОК 

e E} К ©. СК ORM L/W 1X RES TST Oke б. ВК OHM ТУЧ 14 ) ۷٣۷ 
R14Y کا‎ ISK OHM 174 17 RES LS TOR LK OMM 1/48 Да RES LS Tur: 
LSO R A. 7K ORM LIAN 17 RESTS TOR 4. 7۴ OHM 1/4۷ 14 RESISTOR 
52551 к IK ом 1⁄4 17 eh.. . d TUR LS ШММ ЛАА 34 REESS TOR 
NA R 200 OHM АА. LA RESISTOR 200 OHM 14/94 17 КЕ 
RIS: Коб. ӨК ORM 1۶۹۱ 1 ЕГО 6. ВК OHM ZAN Ди m 
R1 Ss R ISK ObM ТУЧИ 1X RESISTOR Lok OFM 17/4 17 RESISTOR 
KISS К Z. IK OHM LZR Ти RES LS TOR i. ZK OHM 17/4۷ 17 RESISTOR 
٢1 К zO00 СОНМ ЛАК LA RES LS TR 200 OM И) TX МЕЗАЗТОК 
37 ко SK UHM 174W 1% RES IS TOR & OK OM 1/44 14 RESISTOR 
kiss К 15K OHM 1/44 14 RESTS TOR Е өк OHM 1/48 LA КЕЗТЬТОК 
827 к Z. УК ОМ 1/4 17 RES ES TUI ZK ORM 1/48 Ди RES LS TOR 
“1.50 R 200 OHM 1748 1X RESIS TOR 200 Oli 174۷ TX RESISTOR 
R161 ко ек OHM T/4W 17 RESIS TORS б. ВК ORM 1/4W 1) RESIS TOR 
кіө2 КОЛОК OFM LAW LZ RESISTOR LSK OHM d/4W ТА RESISTOR 
141.63 K Z. K ОМ 1/4W 14 RESISTOR г, ZK ОММ J. / N 17 RESISTOR 
кіө4 К 200 ОНМ ДИЯН 1% RESISTOR 200 OHM 1/34 1х RESISTOR 

ド R169 ко GK ООММ 1/44 14 RES CSS TORS б. ВК OHM 1/4 12 RESISTOR 
41.66 МОК OHM 1/94 1X RESIST ORR Lk OFM 174 dX RESIST Ore 
167 F ہے“‎ ZK. ЧМ і/4ы 17 Fe. L ТОК 2. ИК OMM 1/4 17 RESISTOR 
«158 R LK ОМ 1740 1 が RES J. S TOE LK OHM 1744+ dX RESISTOR 

141.69 қ 200 OHM там 17 RES LS TOR 200 OM 1Z4 12 RESESTIR 

KR1 ゲ ロー ユア デュ RU SK БОЛМО 3329 FOI ак BEES ROUND: TOF ар ет POT 
IN ノー オア ZS K 25K OHM там 1% RES LS ram “ok ММ 2/4 17 ٣٤ 

IZ TTS К 430 СММ циан LA elk. SJ. TER 430 OHM 1/44 Ди RESISTOR 
АЛИС N J., G ЧИМ L/W 17 RES Ss 1 1. GK OHM 174۷ LA RESTSTOR 
RE? Z к 100 OHM T/4W * RESISTOR 100 OHM 1/44 dX RESIST OF 
144.78 как она 1 ⁄4W 17 КЕ соц ЦИ ЖА ОМА 2/9W іл RESLSTUR 

KF Qe LBL К 200 OHM 17 17 BES J. 5 9٤ #00 ORM ЗЫ Да RESIST OR 
КЫЗ? = کا‎ ік OHM J. / AN 17 ۷ھ‎ ік UMM ЛИЯМ X4 REST STOR 
къзз-1 е» К 200 OFM 1/44 1X IUIS S T OI “00 OFM J Z LA RESLST OR 
141.90 К 1K OFM Дуан 17 RES LS TOR JW ORM 174+۷ LA RESTS TUR 
КЕ: 
RES 
Ie 


0. 
+" 

2. 
2. 
2. 
* 


a] 
2 
ch 
Џ 


の 0 


72 Л іт tB 


к1?1-196 К 200 OHM ДИЯН 1X L TO 200 OHM 1/44 14 RESISTOR 
6127 КАК OHM L/4W 1 ESTSTUR ік OFM 174۷ LA КЕЛТ 

4e. 98 к 100 OHM ДИЯН 15 LS ТОК 100 OHM 174۷ TX RESISTOR 
519% К 200 ОНМ лиан 1 КЕ CS TORR 200 OHM 1/44 1% RESIS upa 
U К 430 OHM ДИЯН ТА | ў 430 ОНМ 1/4 3 
к201-203 к 100 ОНМ ۸ | S TOUR 100 оным 174۷۸ 17 
۰4ء‎ К 470 OHM 1/4W 14 КЕ J. T Oke 4/70 ОНИМ чуан 17 
| 
К 
| 


r 
i: 
77 


тим 
we 2 < мо Ve 

[22] 

7 

— 

= 

— 

デー 


зи 


RZUüS К 100 OHM 1/4W 17^ STOR 100 UHM 74+۷ 17 
060 Как OHM 1/44 1X 
R207 к 1. ек OHM L/4W 17 


T = == = 


ТОК ік ОМА 1/4 LA RESISTOR 
ЭГО 1. өк OHM L/4W 1% RESISTOR 


МО ik 6. 


END A AL МЫЙ, در‎ 


СУ Pins List Рог VCE O OA 


Reference No’ Ss Parti Мате 


“203-209 к 100 OHM 
ка 10 К ©. ск BHM 


R23. 1. R 18K OHM 1, 


HEY ка ZK OHM 


ката K К ОНИ 1/4ы 


Rui К 500 ОНМ 


5215 ко ск ORM- 


٠ 6 к лък оным 
ка ZK OFM 
к 200 ОНМ 


клек OFM 
ка АК OMM | 
К 200 OHM 
К ch. ск UHM 
F LOK СММ 
ка. アド ОНИ 
к 200 ОНМ 
К ©. ек ОМ 
R ISK OHM 
к 2.28 ОМ 


қ 200 OHM 
к 4270 OHM 


К 430 ОНМ 
к 200 ОНМ 
RE ск OHM 
Кој. ак онм 
34 ко ек онм 
каб К 100 OHM 
REO к 2. 4 OHM 
REZ к 100 ОНМ 
каза Fe نو‎ KS OHM 
وو‎ R 1. АК OHM 
4260 ко gi OHM 
33 R X00 OHM 
RZ6Z F 200 ۹6 
be Fe 440 онм 
24-266 к 100 OHM 
۷۷7 К 100K OFM 
ов KS. BK OHM 
к«69 К Z. AK OHM 


R70 R Z. SK OHM 2 


7 


e, J. R Z. IK они 


Кала К 200 OHM : 
RZZS3 К 3. ЗК OHM циан 
к274 N スグ に UMS. : 


ドア к 200 OHM 


KR ©. ек UNM Lz 


К ік OHM 1/9 


к 10 OHM Диян 
к ات‎ OHM 1/4 


К 51 онм 1/4MW 
к 10 OHM ДИЯН 


LA 
1% 
14 


114 


L^ 
1% 
LA 
LA 
14 
LA 
14 
14 
14 
LA 


ил 


La 


Wes 
1% 
T^ 
A 


"^ 


LA 


Ра 
„ги 


1% 
LA 


"o 


Та, 


174W 14 
LA 
LA 
174 1X 
LA 
1/4W 14. 
1:74۷8 17 
14 
1% 
LA 
14 
LA 
LA 
1 
14 
іл 
LA 
1% 
14 
17. 


14 


RZ/6 К 3. зк OHM 1/4W 17 


Marth Тара 


RES LS ТОК 
RESISTOR 
RESTS TORR 
RESIST ОК 
КЕЗО TOR 
КЕЗО Т ШК 
RESTS ГОК 
МЕЗЕ 
УУ Д ТАИ 
KES LS TOI 
RES ILS TOR 
309 
RES TLS TOR 
“ES LS TOR 
RES LSS FOR 


RESISTOR 
RESLSTOR 
RESIS TOR 
RES LS TOs 
КЕБЛОТОК 
RESISTOR 
RESLS ГОК 
КЕЗТОТОК 
КЕЗО FOR 
RES JSTOR 


SESISTOR 
RES LS TOR 
RES 0S TO 
RESTS TOR 
RESTS TORE 
RESIS TOR 
RESTS TOR 
RESTS TOR 
ہے‎ LS ТОК 
کا الد‎ 
SUS TOR 

3.085 TORS 

34.5 TO 
«ЕГО 

Gy 

3L 


— 
fff 


A 


ISTOR 
SS COR 
[55 TER 
SS TUR 
2831 Ок 
LS COR 


ピロ ロビ 


Dese А УЫҚТЫ 


100 OHM 1/44 1% RESISTOR 
ch. ӨК OFM 1/Я4ы LA RESISTOR 
зек ОММ 1/44 1X RES ELSTUR 
Z. УК OHM 1/4М LA RESISTOR 
ік UM 3/44 T^ КЕ SISTOR 
200 OHM ОЛАК TX RESISTOR 
б. ЗК OHM 174+۷۸ LA RESTS TUR 
Lak OHM 1:7۰ 1х RESISTOR 
à. РК OM 1/494 17 КЕБДЪТОК 
200 Obi ZAN іл RESISTOR 
Ф. Өк OM 1/4W 1х RESISTOR 
15K OHM 1/74W 1% RESIST OF 
г. 7K OHM TZARE LA RESISTOR 
200 OHM ДИЯН 14 Kk. S. S OH 
& BK OHM циан 1A RESISTOR 
Lok OHM EZAR LA RESTSTOR 
. ZK OM 1/4М 1X RES 


3. TOR 
200 OHM 1/44 1% RESISTOR 
б. SK OHM 1/4М 14 RESISTUR 
Lak OHM 1/ЯМ іл RESISTOR 
2. 7K HM ДИЯН ЗА RESTSTOR 
LK OHM 1/4W LA RESISTOR 
200 OHM 1/Я4М 1% RESISTOR 
10 OHM 1/4W LA RESIST S 
31 OHM циан 1% RISISFU 

470 OHM / AN 1 RESISTOR 
51 OHM L/4W 15 RESISTOR 
10 ОНМ 1/44 ТА RESISTOR 
430 OHM 1/4W 1% RESISTOR 
200 OHM L/4W 1X RESISTOR 
S. ФК OHM 1/4 АЕ 

1. АК OHM 1/4 1% RESIS 

о. ек OFM 1/48 1 КЕЗХВ ГО 
100 OHM 1/54 LA RESISTOR 
2. ак Obi циан 17 КЕЗТЬТОК 
100 OHM 1/4 LZ RESTSTOR 
Z. АК ОНМ 174۷ 14 RESISTOR 
1. 4K OHM 1/ЯМ 314 RESISTOR 
& ек UMM 1/48 LA RESIS POR 
100 OHM 1/4W ТА REST STOR 
200 OHM 1/44 14 RESIS ОК 
430 OHM 1/4594 LA RESISTOR 
100 Obi 1⁄4 ۷٣ 
LOOK OFM 1/44 TA RESISTOR 
. Jie OHM L/4W 77+ 
2. УК OHM 174۸ LA RESIST OR 
. ЗК OFM Лиам 14 RESIS FUR 
г. РК OHM 174+۷ 1х RESIST Obs 
200 UMM Лиам 17 RESJSTUR 
3.3K OHM 74ا1‎ ТА RESISTOR 
Z. 7K ОНИ 1/4 1% RESISTOR 
200 OHM 1/4504 1% REGIS 

S. ЗК OHM 1/44 1% КЕЗХУТОК 


= — 


т 


7 


ране 


6, 


а 


Са У ims List Tor 2)8 езде 2 
Reference NO’ ج‎ Farb Мате Мәс, Tyre ср 1۳٣ 


RZZ7 R T. 7K OHM 1/4MW 14 RESIS TOR Z. IK OHM 174K lr RESTON OR 
ке; К 200 OHM 1/44 LA RESIS TOR 200 OHM 1/4W ТА ۷٣٤٣ 
ка R Z. SR OHM AZAN 1X RESIS TORR 3. ЗК OHM 2/АМ L4 RESISTOR 
0 R Z. 7K OHM 1/74W 1% RESIS Y OR Z. 7K ОМ. EZAN 7۷ 
R28 1 2828 қ 430 OHM 1/4М 14 RESISTOR 430 OHM 3/44 X4 RESLSTOR 
RZSGS К 100 OHM ЛАЯ 1X RESTS TOR 100 OHM 1/44 1х RESISTOR 
RZG4 к 680 OHM 1/44 1 RESISTOR 680 Obi 1/44 17 RESISTOR 
Кива к ако OHM 1/94 T RESIS TOR ек OHM 1/48 1X RESXSTOR 
286 R Si OHM ZAN 14 RESISTOR 31 ОНМ 1/4М 15 RESTS 
KB ゲー タツ アツ к 200 OHM AZAN ТА RESISTOR 200 OHM LAW LA ٣۳ 
+0 қ зі OHM 1/4W YZ RESIS TOR 31 OFM 1/4 14 REST STOR 
RS O 1. К ^70 OHM Лич 1 HESS Y OR 470 OHM L/AW LA RESISTOR 
R30 К 10 QHM циан 124 RES LS TOR 10 OHM, 1/4W 14 RELS TUR 
кзоз к 100 OHM ДИЯН ТА RESIS TOK 100 OHM ДИЯН 14 RESISTOR 
304 қ 200 ОНМ 1/494 1 RESTS FOR 200 OHM 17۸ 1 RESALES TORS 
ROS К 430 OHM 174M 1А RESIS TO F 430 OHM 1/4W Да RESISTOR 
306-302 к 100 OHM АЯЙ 1х, RES LS TOR 100 UMM 1/40 1 RESTS TUE 
308 к 1. 6K OHM 1/494 LA RESISTOR 1. өк OFM 1/434 1% RESISTOR 
کرای‎ [OC S, Reference not found inm comrsonenmt list 

RS10 к 470 UHM ОЛАК LA HESS J. S TOR 470 OHM 1/44 іл RESISTOR 
311 R AKK онм 1/4W 17 FS Д ram 2K OHM 1749. LA КЕЗІ5ТОК 
Hz کا‎ 3. ЗК ОНМ 1/4W. 14 RESTS OR 3. ЗК OHM 1/4W 14 RESISTOR 
RSLS к Z. IK ЧМ 1/4W 14 Fuere ГО 2. ZÉ OMM і/Я4М LX RESIS TUR 
«314 К 3.3K OHM 1/4W 12 RESIS 1 OK 3. ЗК. OHM ИЧИ LAU RESTS OR 
6315 ка РК Ом 1/44 1 RES ACS POR Z. YK GHM 1/ЯМ 14 WKESTIODUR 
KL К 200 OFM 1/4ы 1X КЕЗТУТОК 200 OHM 1/94 LA RESISTOR 
R317 R 3. ЗК OHM 1:748 14 RESIS TOR 3. SK OHM 1/48 142 RESISTOR 
[431.8 R Z. 7K ‘ORM 74И: 17 RES LS TOR Z. YK OHM L/44 14 RESTSTOR 
RSL? К 200 UHM 1AN 17 PES CS TUES 200 ОЧМ 1/44 1% КЕБЛОТИК 
HO К 3. ЗК OHM. 1/4MW уа RESIS TOR Soak ОНМ Яя. 1% RES STOR 
RIZ к 2.76. Юнг 1748. 17 ЕСО TUR г. икони УНЫ ти RESISTOR 
Код К 200 OHM 1449 1% RESIS TOR 200 OHM 1/454 ТА RESISTOR 
кога R 3. ЗК OHM. хан TX 978 3. ЗК OHM 174+ 14 RESISTOR 
ドコ ダイ К Z. YK онм 1/48 а RESIS ОК К. BEM: LAW LA КЕЗ Sy TOR 
32 к 100 OHM 1/4М 17 PES LS TOR 100 OHM 1/44 1X RESISTOR 
e R 2. AK OHM 1741 ^ LX RESIS TOR г. ЧК OHM L/4W 14 RESISTOR 
R327 K. 1, AK OHM 7474 1% МЕЗА TUR T. ак OHM. ZAN 7> 
REG R G. ек OHM 1/4W 17 RESTS TOR ch. ОК OFM ДИЯН 15 RESTS TOR 
R329 - $205. Reference a Found in comronenmt 1.15% 

R30 к 430 OHM AZAN та RESIS TOR 430 OHM 1/44 ТА RES 
R331 г К 100 OHM 1/44 14 RES TS TOR 100 GHM LZ aw ТА КЕЗДЕ 
кзза R 470 OHM 1744 12 RESIS TOE 4705. GHM LAN T4 RESI 
RS33 К 100 OHM 1/44 1 RESISTOR 100 ОНМ 1/4 17 Wit 


5 

e R IK OHM 17 124 Fe. S LS TOR LE OHM 1/494 ТА RESISTOR 
5 
(> 


270 


9 
X. 


339 К 1. ек OHM L1/4W 1X RES CS TOR 1. 6K OHM 1/44 1х RESISTOR 
3836-387 к 100 OHM 1/4Ы 1X RESIS TOR 100 OHM 1/44 1% RESISTOR 
Кззв-3:0 к 200 OH ИИ LA FUSE rum 290 OM 1/48 17 RESTS TUR 
кКзо1-з92 ку ок BOURNS 3329 FOI эк 32909 ROUND TOR ADJUST POT 
352-3924 К ZOK OHM 1/4М 1 RES LS Pore жак UP 74+۸ لا‎ RESIS ГО 
R355 к 100 OHM L/4 1 RESIST Ob 100 OHM 1/4944 1х RESISTOR 
RBG К 200 OHM 1/44 1 КЕЗО FOR 200 Ubi Дуан 14 КЕЗХВИЈЕ 
Као? К 430 OHM 1/44 12% RES IOS TOR 430 OFM 1/494 14 RESISTOR 
388.360 К 100 OHM L/4W 17 RES e rom 100 GHM 1/444 17 RESIS UR 


У 1٢8۶١ hist foe VCR Û OA | Рана 8‏ ا“ 


NM згө NO’ в Paru каше Fark Ture [Шү ۳۶ 


8 LS TUR LOOK OHM 1/44 34 RESTS TOR 

3. 3K OHM 17 4 1Х RESISTOR 
£5 FOR 2. 7K OFM 1/4 14 RESIST TUR 
TST OR 3. ЗК OHM 1/4W 14 RESISTOR 
LES TUR Z. 7K OHM, 1/44 1% RESISTOR 


RS 525 к LOOK OHM 1/4W 1% à 
7 
9л 
45 
Lo 
. 8 FS TOR 200 ОНМУШУЯЫ 14 КЕ GALS TOR 
. 
55 
34 
) 


| 

R B. SK ОНА 1/7449 04 Ы; 
К 2. K OHM 1/48 14 R 
К 3. ЗК OHM 1/4W 1% R 
К 2.7K OHM L/4W 1% R 
+6 к 200 OHM 1/494 1 KR 
Ix 

К 

Е 

| 

[EN 


28 ff の 0 の の ہے‎ 
2 


LS TOR 3. ЗК OHM 1/44 15 W STOR 
LS TO 2. УК OHM іы 14 К 
XS TOR 200 OHM LAAN ДА КЕ 
К 
К 


R367 K 3. ЗК OHM 1/4MW 17 
зов ка 7K OHM 1/4W 14 
R369 К 200 OHM 1/44 1% 
R37 Ü Е З. SK OHM LATA XA 
Ra tL К Z. IK OFM АИ: 1X 
R3 К 200 OFM ДИЯН 1^ КЕ 
"3 К 3. ЗК QHM 1/4 14 RESIS ГОК . 3K Uh АНИ ДИ "RES 
374 К Z. УК онм 1730 ТУ RES XS TOR Z. アド OHM 1/4 1% RESISTOR 
02-22 к 100 OHM 174% 14 RESTS TOR 100 OHM 1/44 1% RESISTOR 
RS 6 к LOOK OHM l S] 1X RESIS TOR LOOK QOb AZAN LA RESTS 
377-387 R 200 OHM 174 14 RESISTOR 200 ОНМ 1/44 14 МЕЗА 
| 
| 


` 


EST 

ES J. S TORS 
45 15 S FUR 
"SIS" QR 3. 3K OM 1/4W іл RESISTOR 
. . LS Ok 2.7K OM 1/4۷ 17 КЕЗТЬГОК 
3 J. S T OR 200 OHM 1/48 1% КЕ 818 ТОК 


ff zr: Не ہرم‎ 25 ff 255 zr: 


STOR 


кз?0-3491 ку SK BOURNS 8389 کات‎ 3327 ROUND TOR ADJUST POT 
ک و سے وچ‎ KR 25K OHM L/4W 1 гек OFM T/44 1х RESIS for 


LOK OHM ЛА LX RE SS T OI 
os 


NV FR LOK OHM 1/4 1X cS 

R39 5-396 R 430 OHM 174 15 КЕГЕ STÜR 430 UMM ДИЯН 1 
ка? کا‎ 100 OHM 1/4 1X KES ILS 10K 100 OHM 1/44 ЛА | 

«зор К 680 OHM 174۷ 17 RESIS (om 630 Ubi 1/44 1 КЕ ESTSTUR 
K コ マツ к ак OHM 1/4 0 AES LS T OR 2к OHM ZAR TX RESISTOR 
“400 К Si OHM 1/48 14 RESIS TUR 51 OHM 1/44 4 RESISTOR 
U1. К 3. ЗК OHM 1/44 1% RESISTOR 3. ЭК ОНМ:1/4М фу RESISTOR 
к402 R Z. 7К QHM 1/4MW 1 RESIS TOR . ZK OHM 17/4۶ EE КЕСИК 
кез KR Z. ЗК онм ON RESIS TOR Se SK ОНЫ; УЯМ 1 ۷۴ 
КАША К Z.7K OHM 1/4W 17 RESIS TOR Z. УК OHM 174W 1% RESISTOR 
RAUS к 200 OHM L/54 1X КЕЗТУТОК < 2 0 OHM 174۷ XX .ا‎ 
«40 6 K Z. ЗК OHM: 1/44 14 Feb.. LS OF 3. 3K OFM иаи RESISTOR 
Nad ка 7K OHM 1/4MW 14 :ا‎ T OR 2 7K OHM 14/494 LA RESISTOR 
0 К 200 OHM 1/4М 1% К ES ток 200 OHM 1/44 1% КЕЗТЬТОК 
i 09 К x. ЗК OHM 1/ЯМ ТА 8 J. 8 10K 3. SK OHM ھا ا174‎ RESISTOR 
RALO R 2.7K OHM 1/48 ТА 818 ПОК 2. ZW ОНМ 174۰ 1^ КЕЗТУТОК 
411 к 200 OHM 17 1 . J. S ТОК 200 OHM 7ا1‎ 4 LA RESISTOR 
RAZ К 3.SK OHM 1/4 1% STS TOR 3. ЗК OHM 1/4W 1^4 RESISTOR 
RAILS к Z. YK OHM 1/48 14 iL TOR Z. AR DHM T1424 LZ RESISTOR 
к414 к 100 OHM 1/4М 1 SUR 100 UHM 1/44 1% RESISTOR 
RIS i К 680 OHM 1/4Ы 17 


RAL К ZK OHM L/4W 17 


теста 


iit 


RE 
К 
к 
К 
| 
RE 
RIES ILS TOR 630 OHM 1/44 ДА RESISTOR 
| LES TOR ак OM 174 15 RESTS TOR 
1 601 1744 LA RESIS TOR Si OHM L/4W 1X RESTSTOR 
419-430 к 200 OHM 1/474 17 RESIS TOR 200 СММ 17 4۷۷ 17 RESIS OR 
es لات‎ К 1. GK OHM 1/4W 124 RE LO TOR 1. 6K OHM 1/4W 17 RESISTOR 
| 
| 
| 
| 
RE 
RE 
RE 
| 
| 


па #33 к ЕК OHM 174۸ 1А ESISTOR әк OHM 1/۶4۷۱ LA RESISTOR 
LS TOR S. зк OHM L/4W 1% КЕ 890 
RES XSTOR Z. УК Obi 1/49 LA RESISTOR 
SIS TOR 3. ЗК OHM 14 X4 RESTS TOR 
готом 2. УК OHM 1/4 1х RESISTOR 
EO US TOR 200 OHM 1/44 17 RESISTOR 
ет STOR 3. ЗК OHM 1/4W 1X RESISTOR 
ТОК 2. 7K OHM 1/4W 17 RESESTIR 


пета т 


434 К 3. ЗК OHM 1/4 1 
Базе 5 к. e УЫ 3 


= 
1 


29), 
; 
2 
8. 
5 
к4з2 К 100 OHM ДИЯН 17 .. S OK 100 OHM 74ا‎ X4 RESISTOR 
2 
3 
5 


RABE қ Z. ЗК OHM 1/44 17 
КАЗА қ Z. YK OHM 1/4 17 


| 
| 
мазе К 200 OHM ДИЯН 1А 
| 
| 


m 


ка зо К 3. ЗК OHM 1/44 17 
i440 к 2. лк COMM АН 21% 


= 


hires hist Рог UVCEdO00A Massie 9‏ بت 


жек зеге ۷۵ھ‎ көзе өзе өзек toes өзек кезе енен HEE кене боне көзе неве нине нове өзен дини өзен цане көзе өкеп зене өзен esse ване кезе өзен пони өзен нине 


ме Тему ercee Мо в Park Мате Part Тара Прес кеф сул 


200 ОНМ AZAN 1% КЕЗХЗТОК 
3. ЗК OFM L/4W 1А As pr 
2. ?КХӘНМОЛУЯЫ 12 sit 
200 OHM 1/44 14 RES. T JF 
З. ЗК OHM, ZAN 14 RESTS Ths š 
2. ZK OHM 1248 17 RESISTOR 
1 OM 1/24 1% RESIST 
LOO OHM 1/44 LA REGIS 
| 
| 


RAE А, к 200 OHM 3/494 1% 
RETE R 3. ЗК OHM 1740 14 
RAS № 2. 7K OFM 1/4 14 
RAS ка 00 ом LAN 1 
440 К 3. ЗК OHM 1/4W 14 
RITO R Z. K OHM 1/4W LR 
RA A18 R ا‎ GMA 
кер? KR 100 OHM ДИЯН 17 
RASU К 470 OHM 1/44 1 
К 100 OHM 1/44 1А 
R ік OAM 1+748 

К .ا‎ óK ОНА. 1/4М 1% 
к 100 OHM 1/44 1 
к 2.7K OHM 1/4W 1x 
К 51 DHM циан 14 

К 3K OHM 1/4W 1 

R A. 7K OHM ИУ 1 える 
к 100 OHM ДИЯН 1 
к 820 OHM L1/4W 14 


470 OFM LLAW 11 
100 OHM 174۷ 1 
ік OHM 1/4М 1% КЕ 815 STUR 
1. SK Obi: 1/4 14 RESISTOR 
100 OHM 1/44 17 RESTSTUR 
Z. ?К OHM 1/48 1% RESISTOR 
ә OHM 1/4 1 RIES CS TOR 
ЗК OHM J ZS LA RESISTOR 
4.7K OHM 1/4М 1% КЕ STS TOR 
100 OHM 1/4 1х К ; 
320 OHM 1/4М LA RESTSTL 
ROS к 200 OHM 1744. 14 200 OHM 1/4W 1X RESISTOR 
к4 رو‎ K Z. 4K OHM 1/44 1% RI SS 2. 4K ОНИ 1749). 1% RESTSTUK 
каво к 820 OHM ЛАК 1А RESIS TOR 8220 OHM ДИЯН 1х RESISTOR 
кабе к 100 OHM 1/44 1 RESTS TOR 100 OHM 1/44 35 RESTS TUR 
vid К 200 OHM 1/44 17 RES S TOR 200 OHM ZAN 1х RESISTOR 
“466 К 100 ОНМ лиан 17 RES LS TOR 100 OHM ДИЯН 1% RESTS TUR 
869 R Z. IK OHM 1/4444 RESIST OR Z. YK OM EE ASW ТА RESIS TUR 
R470 к 51 OHM 174۷۷ 17 6)0 ТОК зі OHM Диян 1% КЕЗАЗТОК 
КА. K SK OHM 1/494 1% ek. S TOR ЗК OHM ЖУАМ LA RESISTOR 
RAZZ К 100 Obi лиан 1 БЄЛ ГОК 100 Obi L/4W 1% RESUS ГОИ 
R47 3 R 1. ЭК OHM IZAN 14 RESIS TOR 1. ЗК OHM Диян 14 КЕ وت‎ 
R474 К 51 OHM ДИЯН 14 RESIS TOR .اتا‎ OHM 17/4۷ ЛХ КЕЗІ 
ドア R G. K Ori L/44 14 OLD TOR ©. 2K OHM 1/48 VA КЕС 
R476 R A. IK OHM Зичи zOIoTOR 4 ZK OM МУКА RES! 
RIZ KR 100 OHM 1/4 14 .J. LOR LOO ОНМ ДИЯН 1% КЕ S18 
„Каха К 820 OHM 1/44 1 LOS LS TOR з20 ОНМ Личи 1% RESTS 
к429 К 200 OHM 1/ イ 内 。 ТА 5 J. S TUK 200 OHM LAW LA RES 
is 
8 
( 


К 

7 

к 

| 

| 
каво R Z. К они 1049-1 КЕЛӘ ТОК 2. ^K онм хан 14 KR 
RAO К 820 OHM 1/44 . RESIS TOR 820 ОНМ 1/44 17 RES 
4682 ç K 100 OHM 1/4М 1% КЕЗТЬТОК 100 OHM 174۷ 1х КЕ 
RAG3 К 200 OHM ДИЯН 15 к 
к4в4-488 К 5. ск Oi 1/4W 17 F: 
К 

Е 

К 

К 

К 

К 

| 

К 


ft in 


~ 


ГЕ 


31ST OF Z00 OHM ТУЧИ dX RESISTOR 
SLES TORS Sm. оқ OHM 1/44 14 WES. 
ТОН lL. SIK OFM 17/4 dX ERES: 


C 
ドイ は ウツ エダ ツラ Rid. SK OHM 1/4W 4 £ 
OS ТОК з ок ORM 1748۷ LA RES. 

< 


к494-498 KR 3. 6K OHM 1/44 1X と 
KR499-—-503 къ ЗК OHM лич 1% +0 1. ЗК OHM 174۸ LA RES 
c 


12 

E. 

ЈЕ 

ЈЕ 

ШЕ 
3504 К 100 OHM 1/44 14 E. S. S HOH 100 OHM 174+ 17 RESISTOR 
ESISTOR 1. ЗК OHM ДИЯН LA RESISTOR 
(ES LS TOR ات‎ OHM 1/44 14 RESIS TOR 
ко02 кб ZK OHM 1/4W 14 RESIS TOF 6. К OHM 17 ط4‎ 14 RESISTOR 
E 
ES 


| 
К 1. ЗК OHM 1/4 1% 
| 
. | 
кКъ08-512 К 100 OHM L/44 1% SLSTOR 100 OMM 1/44 1% RESESTIR 
| 
Ке 
| 
| 


Rang 


306 қ ol OHM 1/4W 14 


9197519 4 < S. ОКО Oki 174W LA RESTS TOR 5. GI OHM 174 مہا‎ RESIS TOR 
RELS 5,2 & 一 一 一 Ка: ace гю, found im comeomerck J. . sy 


er 6-817 қ S. GK OHM 1/4 1X RESTS TOR 5. Өк OHM 17 4۸ 1% RESISTOR 
ко18-524 кал. ЭК: OHM 174 14 RESTS ГО 1 ек Ob 17 4 LA RES Loti 


List‏ ۳ ۳۳ اا5 


Reference Мо“ Fark Мате 


Зи 
4з-547 


des 
eto 48- 252 
RSSa- y 


lesa 


x | £Z Ни 
IS ou 
MIL APA 
Коб 


541 P Me d 
Io 


ابق می 
RIZO‏ 
77 یں 
мога‏ 
КУ‏ 
Ia)‏ 
коз ja‏ 


къса 
коза 
коза 
кизб 
коз? 
козе 
589 
is 29 
ROYE 


e. 


RSV 
кофа 
ROSS 
Ко 
597 
у 
399 
REDU 
4601 
REDZ 
4603 


Гог 


к 
к 
к 
К 
К 
۶ 
К 
К 
К 
۶ 
қ 
R 
К 
К 


VOR LOA 


100 OHM 1/44 7 

о өк OHM ЛАФИ 1X 
i. ЗК OHM 1/44 1X 
100 Онм ДИ 1 
.تا‎ оқ OHM 1/4 1А 
1. ЗК OHM IZAR 14 
100 OHM LAN 17 
ток OFM ЛАК ЛА 
ак OHM 1/594 14 
ік OHM ЛАК 1 

LOK OHM T/4W 1X 
47K OHM )ط174‎ 12 
ік OHM 1/4М 17 

LOK OHM 1/4W 17 
47K OHM 1/44 1 
ік OHM Диян 1 

LOK OHM 1/44 14 
47K OHM 1/44 14 
ік OHM 31/4W XX 

LOK OHM 174۱ 17 
а/к онм ТУЛА 1 
1K OHM ДИЯНА 1 


жек thee LO 


LOK OHM 1/4 14 
а/к OHM TL/4 YZ 
ік OHM ИЗИ ДА 
LOK OHM 1/44 1 
47i OHM циан LA 
iK OHM 1/4М 12 
LOK OHM 1/44 17 
47K OHM 1/4ы 1 
ік OFM L/4W. 1X 
LOK OHM 1/44 1% 
а7к OHM L/4W 1X 
ік онм 1/4 17 
LOK OFM Диян 17 
А/К ООММ L/4W 17 
ік OHM 1/44 1х 
г 24159 UEM. А АНИ 
LOK OHM Диян іл 
ак ЭНИ ТААМ 1% 
ік OHM ТАЯН 1X 
LOK OHM 17 “4+۸ 1X 
47I& ОНИ ДИЯН 1 
ік 0)4 
LOK OFM 1/44 14 
а/к онм 1/44 1% 
ік OHM 1/59 14 
LOK OHM 1⁄4 17 
47K OHM 1/494 17 
ік OHM 174 17 
LOK OHM циан 1% 
AZK GHM . 17 


Hart Turg 


SIS rom 


E ОК 
RESTS FOR 
ОТО 
+08902 
594.53 LOR 
15.85. L 85 [ke 
ESLS TOR 
.. L. S کا ا‎ 
RES LS TOR 
LESS ТОК 
eS ТОК" 
ECTS TOR 


RESISTOR 


RESI 


КЕЗ 


REX 
КЕ: 
КЕ 
КЕ. 
КЕ 
КЕ 
КЕ. 
КЕ. 
КЕ. 
КЕ 
КЕ: 
КЕ 
КЕ 
КЕ 
КЕ. 
КЕ 
КЕ 
КЕ 
КЕ. 
КЕ 
КЕ. 
КЕ. 
КЕ 
КЕ. 


ESS TUR 


2 
гг 
2 
-一 : 
:一 
— 
= 
ді 


2108 
3X. TOR 
УГО 
SS 1 COR 
3. L TOR 
.J. Y C 
3.5 TOR 
لت‎ Y OC 
SLES FUR 
34.5 TOI 
3. £55 FUR 
لد‎ TOI 
3.5 COR 
ILS TUR 
ЧЕ 


дот: та $^ 72 ہیر‎ PPM fT fO D оғ Pis Pes Pe f іг fn P 
Рене не ара ہے‎ t (90200 G t 02 ( во NY vw V 


725 I^ іг I^ л MES ^ 


късен из 

: 275 

поља 
- 4 
— 
с 
= 
Ls 


is 
HH 
E 
is 
~ 

一 
FU 
= 
A 


r 
КЕЗТОТС 


КЕ 
КЕ. 
28 T8 TUR 
SS TOR 


КЕ 
КЕ 


НЕ 


Sls FOR 
RESTOR 


SS TO: 


[Dessen d eek A. orm 


100 OFM 1/44 14 КЕ 
S. өк OHM Лич 1% 
1. ЭК OFM UAW 1А 
100 OHM L/44 Чи КЕ 
5. ФК OHM 1/44 1 
1. ЗК OHM ЛАК 1% 
100 МГ Ды ши КЕ кето 
LOK OHM 7ا1‎ 4۳۷ 1X RESISTOR 
AZK OHM 1/44 LA RESTS TUS 
LK OHM 1/44. 14 RESISTOR 
LOK ORM 1/44 LA RESIS ГО 
AZK OHM 1/4N 14 RESTSTOR 
LK OHM 1/4М 1% RESISTOR 
LOK OHM 1/54 ТА RESISTOR 
47K OHM 1/44 34 RESTS runs 
LK OHM LAW LA REST STOR 
LOK OHM 1/44 1% RESTS ОК 
47K OHM 1/4 1% RESTSTOR 
ік онм циан 1% RESTS ТОК 
LOK OHM 1/44 14 К 3 
ЧУК СММ циан . , RESIS LIE 
LK ORM 1174۸۷ LA (RESISTOR 


5. 

15 STOR 
LST 
AS TO 


2 Fr F = = F = = Ë 
ہج بج ہو ہو بج دی بی ری‎ is 
th tá 
— — 


Мо ec е ал Ford in cross ref 


LOK OHM LA ТА RESISTOR 
47W онм циан 1% RESIS TUR 
LK DHM 174.15 RESLSTOR 
LOK OHM 174) 17, 
47K OHM 1/54 1 
ік омм учи 1 К 
LOK OHM 1/494 LA 
47K инм 1/44 127 


| 
| 
E. 
к ASTOR 
5 

il Obi Диан ТА КЕ 
R 
| 
КЕ 
| 
7 


S 

| 

Е: 

9 

dz SES FUR 
SORT DR 
МЫ 

Е. 

" 

E 

c 


な t6 
ин 8 


LOK Ob 1/44 1% 
47K OHM 1/494 ЛА 
LIS ORM ボン 人 JI 
LOK OFM 1/Яы 1X 
AZK OHM 1/48 17 
ік OFM 1/4Н LA КЕ 1 
% WS RESIS LOR 
LOK OHM 1/44 1х RESISTOR 
4+7۲ GAM 1/44 1% ۱۰7 
LK DHM 174 LA RESISTOR 
LOK OHM 1/4 1% +7٤ 
ЧАК OHM 1/54 15 RESISTOR 
1K OHM 3/4 1% КЕЛТИ 
LOK OHM LAW ДА RESISTOR 
47K UHM циан 14 RESISTOR 
ік OHM L/4W 14 ` 6 
LOK GHM 174۸ 17 КЕЗХЗТОК 
47% OHM 1/44 1% RESISTOR 
ік OHM 174۷ 1X REST STOR 
LOK OHM 1/44 1X RESIST Or: 
AZK OM 1/4М 15 КЕЗХЗИЈЕ 


y S TUS 
تحت‎ 
L5 TUIS 

BLS T OR 
SSS FUR 


fide 


есе 


10 


езе ігі List Рог YU U OA i 3 бане 1.1. 


Reference NO’ Рат, Мате Perb Ture ach t t 1۳۰۱ 


REN К ік OHM 1/4ам 1А RELE TUJI LK ORM ТААМ ах КЕ 


516 
Ков къзк онм T/4W LX RI SES TOR lL. ЗК НМ LAN Дял RES 


RESI 


өмі SW 8 SuWX ra В РОӘЛТІОМ DEP SWITCH 


КЕ н (UA TRAN ARRAY NEN TRANSISTOR ARRAY 

ーー мед 07 TRAN ARRAY PNE TRANSISTOR ARRAY‏ یت ای 

5-1 ee са до TRAN ARRAY NEN TRANSISTOR ARRAY 

14 a MERON TRAN ARRAY COMPLIMENTARY TRANSISTOR ARRAY 
) 07 TRAN ARRAY PNE TRANGISTOR ARRAY 

АНО 1534 よし дом. ANALOG LET CN 

Meare СА 30/6 TRAN ARRAY РМР TRANSISTOR ARRAY 

CABIAO TRAN ARRAY ЫРЫ TRANSISTOR ARRAY 

MEO Y 07 TRAN ARRAY FN TRANSISTOR ARRAY 

44 TRAN ARRAY NEN ۲٢۰۵ا‎ LST OR ARRAY 

NMEA TRAN ARRAY РМ“ TRANSISTOR ARRAY 

AITO T 34 Ic DUAL. ANALOG WET CN 

CABO 44 TRAN ARRAY NEN TRANSISTOR ARRAY 

AA TRAN ARRAY COMPLIOMENTARY  FIRGNSESTOR ARRAY 
U40- ала 40۶ TRAN ARRAY РМ TRANSISTOR ARRAY 

(42-4 анти CABO 46 TRAN ARRAY NEN TRANSISTOR ARRAY 

042 Fa TRAN ARRAY COMPLEMENTARY TRANSISTOR ARRAY 
س7۳‎ MI"QZ9 07 TRAN ARRAY PNE TRANSISTOR ARRAY 

ТЫҚ -- کہ‎ САЗО TRAN ARRAY МЕМ TRANSISTOR ARRAY 


Џур e AHO . 34 IC DUAL ANALOG SWITCH 
LI) - 62 ww (a0 465 TRAN ARRAY NEN TRANSISTOR ARRAY 
(163-64 е» MEWS OF TRAN ARRAY FANE TRANSISTOR ARKEY 
65-7 cm CAS OTE TRAN ARRAY NEN ТЕ ANS. Ы? 0۷۴م ہیں‎ 
کر را‎ Reference пот Pound inm COTAN, List MPRA 455 

Reference not found im eommsonent List 4943‏ سا رو 

7 Reference mob found in comronereb List ~ TY 8 37 7 

117 4e» 7ALSZAD ІС 人 
(25-28 ADEM GIN 30 8 EXT пас 

ШУ o Reference nut Pound in comesonent list 

з Ое 2415240 LE оста. ELS. УЕ 
381-90 ВИАН KC ы ELT Dac 


061% 
99 
Lege 9 
098 «е 


Reference 
745138 
ADS SKIN 
Reference 


rit 


riot 


Tori 


fov 


ir: SOOT dst 
LC eee TB МЕ DECODER 


LE e mi 
ir comronert list 


г Dac 


T See TO ме DECODES be 
256: e вт пас 

ference net found in comsonert J. J. 3 l, 

1111€ 4%) ame е mr COMPARATOR 
HITZ AN iC & ELT вас 

U117 774502 Reference not found in comeonent List 7125 

Wiis so кегегепсе not found in com-onernt list 2924 

4.47 کا‎ Lebel. تا سال‎ ELT COMPARE TOR 
(1120-%®24+4 УМ iC ө ELT рас 

4.22 74374 LE 


ЕК ве 
UL0O0-109 
ШІЛ Û 


DUAL РУГЕ ШЕ 


Ф 
© 
© 
ө 
Ф 
© 
Ф 
e 
e 
© 
ө 
e LIESS SC 007 TRAN ARRAY FNF TRANSISTOR ARRAY 
© 
e 
@ 
e 
© 
e 
© 
© 
2 
е 
е 


оор о о ооо о о ر‎ о о о ө ө ө o Ө о ө 


Srburf Pins Lust for ۵۵۹ 


о Ретел Nos "art Мате 


1265 
127 


25” 


ма‏ .ا وت۴ 


IC 
LC 
іс 


Descr 


ОС Té. 
DUI. 
QUAD 


et га 


Кб DERYER 


АХЫРЫ 


МОК GATE 
мамо ЕЦЕРЕК 


W/O 


QU ELIT 


Еее 


“> 


14 


e << Name UC EK 


BOARDAH OE-A. 0 U CB ; 
Ф Û кіла 1 — Fe Oo 200 52» Vaw 


DESC 200 OHM ЗА 1/4М 


КЕЕСНКе К 
Ж 2,4325, 4, رق‎ 27.778) 3127) Па Sa e 4,13, 47, 48, 86,49, 52, 51, S3, 90, о4, SS, 94, Sd, 
60, 159, 61, 98, 63; 62. 103, 64, 116, 117, 182, 118, 121, 126, 122, 156, 123, 124, 160, 125, 
429, 128. 1:30, 164, L. 32, 131, 169, 133) 179, 180, 214. 181, 188, 183, 185, 213, 186, 187, 2225 
өс, 188, 192,191, 1. УЗ, 226, 199, 194, A, 190, 299. 240. 232. K. 1,243,070, 244, 244, مو‎ 534 2 5153 
ағыз, 247, 24% dhe 2 877 45 3 ds 2 SU, 2237 , 288, 290, 289, 29 1 2 3 1 à». 29% , 29: 2; 3 1 9, “@+ +, 29%, 2 , 297 , 
/9 321 299, 298, 338. 339; 34 F 1 2 34 10 , 3 7 2 366» 3⁄4. 3. “ 344, 369, ae リッ 247, 346 34g, 37 2 as 350, 349, 
Q * ФА 7, 378, 380 , 379, 381 , 405, 389 , 383, 403, 384, 386, 385, 387 , ^ 1. 1. , 389, 3989, 4 1 3, 419, 42 J., 
420, 422, 438, 423, A, 441, 425, 427, 426, 428,444, 430, 429,52, 24,109, 40, 39, 17, 177, 
4 3, 42 2 об, 70, 140, 199,; a の J 304 Ts رثات‎ 467 2 SOBs 48: 3, 479 | ( 


dis LK они SZ 1/4W سب‎ МАМЕ AL тә к жи Yaw | / こし" 


| 0, 85, 56, à ee 1 02 2 1, 1%; Ld 1. 27, 134, 168; 182 2 74; 35 190, пай, 230, 72 E O, 26) GOR BGO, 
| 3576, , 582. 9585, 338,592, 395, 398. 601. 604, 74, 206, 334 ‚385, 452 ~ 


ы [Da "TE Ті ‚ © Cho cS ) ٤ 
DESC 2.7K OHM SX 1744 Fer Алта に で e 75: 5%. LAW Ји |- < \ 


Q 23, 26. 30, 34, 38, 84, 89, v3, 97, 101,150, 158, 199, 163, 167, 212, 217, 221, 2250 229, 269. 
271,274, 27, 200, 313, 315, 318, 321, 363, 365, 368, 371, 374, 402, 404, 407, 410, 413, 


137, 440, 433, 446, 457. 469 ПА 2 
Reh >, SO 57 


Fi Ste 2. BK UMM SX 1744 I. ^A. C y 69 
Х 263, 270, 273, 276. 279, 312, 314, 317, 320, 323, 362, 364, 367, 370, 373, 401, 403, 406, 409, 2 
@ | +: 333, 436,439, 442, 440 9 10 
* > 1a を ~ R 3 y ші に 
DESCs 15K OHM 1744 13 70 Т../5Ж- EP アテ し レゾ 


Жі 2t ә, 29, 33, 37, 83, 88, 92; 96, 100, 149, 154, 158, 162, 166, 211, 216, 220, 224,229 7 # 6 € 


| Py 2 v „2 ' ; | : 

| DESCe ó. BK OHM 174+ ок Rub GK. و ک‎ 74 |! A / の 〆 
жі, = 24, 263, 32, 36, 82,87, 91, 93, 9%, 148, 15229; 187 161, 164, 210,2 ERE 219,22 5 34 
260. 328 


1 š > | * 
Ф DESCs ЕЭК OHM 17/48۷ 5% Ж. CB. Maud Z 25 ( : до 330K < 


716, 41, 137, 105, 128; 172, 173, 333, 334, 392, 393 


! 
DESCe 100 OHM 1/4M SZ е. Joo. Ss. #43 | ; 
255, 257,325, 69,72, 73, 139, 142, : 143, 198, 201, 202 ; , 261, ‚264, 2 165, 303, 306, 307, 355, 358, Á 


203, 5 266.294: 289, 336, 331,337, 333, 360, A14, 454, 451, 449, A32, 495, 378, 

397 jai i 
9 - b レ 

РЕЗС= 430 OHM i/4W 1X < 430. No ہیں‎ ЈЕ 


| 71, 102, 106, 141, 175, 174, 200, 238, 232, 263» 282, 281 , 305, 330, 357, 396, 393 


^o D 
DESC 1.4K OHM 1/4۷ 57 тт. 44K. S < 
пле Hin Jav. | 


٤ھ‎ 


№ Есе 470 OHM 1/44 вх m 470. <%_ مر ےل‎ 
КМ ئ‎ 67, 310, 234, 301, 75, 204, 332, 450 
b Van 
> ~ 
бв SU 2. AK OHM 1/4۷ ŠZ . 2. 1 K-. 
20, 258, 320; 480, 464 


DESC= 10 UHM ا174‎ 2 a MO. % ve Ya ad 
зо, 2332, 302 


же 
JESUS 51 OHM 1/44 5% # sn fo- Раме 


@ ө ө ө ө ө ө ө ө ө p ° ө ө ө ө ө ө ө ө ә @ 


e 35, 2.3. 3» 300, 459.506, 42), 474, Ју PIIN Re «Во, 417, 400 
- ہج‎ : E al 
DESG SK or ім TRIMEFOTS СОЛИМО ТҮРЕ 3329 — — ` 
Die, 170, 121, 351, 352, 390, 391 58 ; ы 


EEFCHRm CR ۰ ہے‎ 
еве DIODE p Y 
1-61» 66-90 ! 


RON As با‎ — 
ЗЕВС: TRANSLS I ок? EN 3904. 
i-3 


/ REF СМЕ C 
DESC 56 РЕ C. $6 РР. 


17 D 22 3 4 2]. , a 3; 20 a = 2 27 , 32 , 31 , 0994 38, 37 , 3%, 4%, 4 1. , s 3» 47 , 46 


0, DESUs 10 UF TANTALUM 250 C. /дАҒ- 2<М- T 
PARTE: ۰3۶2.1 148 
@ “ғә кенет 


кз” deum 
Ме Ж а xU 


© ВЕРОНА سے ا‎ 
DESC 119530 946 b 
1, 2, 3479797 10, 11, 12, 13, 18, 19, 20, 21, 22, 26, 27. 28, 29, 30, 34, 35, 36, 37, 38, 42, 43, 44, 


О 45, 46, 30, 31, 32, 33, S44. 99, 39, Өй, 61. 62, 63, 66, 67, 43,49, 9,25, 49, 7 Ü 


— — 


DESC < МЕ 2 > 


Q ریہ‎ z E 28 3, 3i 2 ہے‎ 63; Le را‎ 2, i 32, 40, 488, š رتا‎ 12 2 4 1. , 54 


@ DESC Ме 6002 p» 


14, 39, 47 


REFCHR К S8 Уало 
DESC: LOK OHM 5% 174 те _ 104. > РА 


A 
DESC= 47K OHM SY 1744 RAK S e Va 
9, 362» 305, 568. 371, 5375, 528, 581, 584, 387, icy 194, 597, 600, 603 
, っ P ai^ 2 u.) 
DESC 1.3K OMM SX 1/44 R- „ SK <% H 


409, 490, 491, 492, 493, 499, 500, 501, 302, 503, 318, 519, 520, $21, 522, 533, 334, 535, 336, 
537, 248, 549, 350, 551, $952, 505, 473, 605, 113 


пък: $5. Улы! 


ГЕ 59, 261, 264, 567,570, 5974, 577, 380, 5383, 536, а 393, رہ اتا‎ 599,602, 394 


DESC= B. вк OHM 5% 1/44 N 
484, 465, 486, 487, 488, 494, 495, 496, 497 , 498, 513, 5148, S16, 517, 528, 529, 530, 531, 532, 
343, 944, 43, 546, 547, 252 


DESCe 4.7K OHM SX ivan Te 4,7К. SHR Уд لرا‎ 


© 
460, 476 
ens 
J DESC: 820 OHM Би 1/4 ге. 820. 520. Yaw 
465, 462, 481, 478 
- b> \ i 
DESC ЗК OHM SX i/4W Te S $ る - グ キン 
459,471,145 


} 
YN: 
DESC 6 2K OHM 5x i/4M E. E. € So- 4 
e 57% 


© e e o © m е е е е е © е е е © © 0 ө ө @ Ө 


ар” 22 ۱ 
2.7K OHM SX 1/4и Te. 277۸ $9». ゲイ レフ 
ӨЛ. 469, 146 


o> V ۱ھ‎ 
все 2. 2K OHM SZ 1/44 fa. E, EX. 52о- “Aw 


DESCs SIF 2.2K X 9 ФР. 226 SIT? Ф 
АКТ = OSLOELIALZOLGL.O02 
QAN МЕРСО 


REFCHRS C i 
DESC= 68 UF 16 V с. СВЦЕ. /6V 
PARTE ۲٣۰۹۶0۴4۵84۵۲۲۸8 

маме КЕМЕТ 


Да” и dd 


— - e 
КЕЕСНК= C е. 97TUF. 2<У 
DESCs 47 UF ФУ U 
РАК Tk: ۲۹۶9 ОЕА МОА 
Маме МЕМЕТ 


<. 


| REFCHI C - 

lost 1 UE 25 Q с. (ТАҒ. 2$ У 

SP ARTI: TAT USK O Zen 

маме НЕМЕТ 

уз, 70, 77, 79, 71, 83, 85, 87,89, 91,94, 96, 98, 100, 102, 107, 109, 131, 113, 115, 117, 119, 121, 
123, 125, 129, 131, 133, 135, 137, 143, 145, 147,149, 151, 28, 30, 36 


касе 21 UF 50 V с ЈИЕ. Sov C 
FAR (Че C323C104MSRSCA 
MAN= КЕМЕТ 


за, 59,64, 65, 66, 67, 68, 69,80, 81,92, 103, 105, 104, 116, 127, 128, 139, 140, 141, 142, 153, 
154 


SOs 


52, OA 


КЕЕСНКе C қ (ЖҮ; у, ング 
DESC« .01 UF SO V с ,0lMF- ند‎ C 2 3 uw 
PARTE сзазсаъгзимкоса 

106, 108, ue 0, 112, 114, 93, Q5; 97, 99, 101, ВЕ, 84, 36, 83, 90, 70, 27%, 74, 76, 78, 50, él, 52, 63, 
18ا‎ LEU LER, 124. 126. 139: 132, 134; 186.138, 1445 146, 148, 1550. 182 


1М852315 . 1 У ZENER 


RLF CH Res ее ~ 
DESC AHOL34 а та 


' N — 
DESC= ар 598 JN ANALOG DEVICES APSSSSA 


180—109, 93-97, 2521165 86-70; . 7-78 


DISC AMDCZSLSZS21 


119,111 
DESC 74138 
92,99 — T 


DESC AL S240 

74, 30, 126 

DISC 5% 42 :60 Ty 

427 

DESC 74574 > 
125 

‚ DESC (74538) 

| 128 ле 


— 


Ме io ie ga. で ーー- 
маме  АМРНЕМО Z < 


REF CEs 4. 
DESC 3107-1013 
Мам CL P SEIS 


42 


К Es ^ 如 “> PAR‏ او ودج 
м‏ ئ۷ .970 .( = < РЕЗО: 1 ОМА 1/2W ЗА‏ 


і,20,44?,: 448 


=> > « Ж 
ws Есике OR E. 2k. 52. #4 92 
“SC= 2K OHM LAN ZZ 
6,178, 3117, 433, 285, 416, 399 


۳ SC- 100K OHM 174W эх N do £. Уди) 


67 , 361». 37 ó 


~ 9 ہت 


Шр 


3 ? Ма 8. ; 
DESC: 680 OHM L/4W BY ۔ ےا‎ 2 ЗО. S Хал) 
398, 415, 2847 


Орест 


DESCz 1.6К OHM 1/44 5% 9? 7ی رج‎ VA wd 
ИЗ, 45, 207, 176, 333 3, 309, A553, 431. 


> - , ГА = ho т о + \ Š 
FF だ ззож-ЗЖ- < 


109 
PRINT 


0س 


QUIT 


> 


а> \ 
э о € 21 を 5 
DESCe 680K OHM L/4W ни г. 6806. %% Ида 


• ө феееееее оф ө © о ө ө ө е Qoo 


Qr cer 


we 
3 


Form for tn d. 0 0 


22, 4. 2 
FJ. 
p 1 
к. 1 
у 28 
می‎ XE А] 
і ПА ARISE 


С 68 UF 161 
С: US 


МР 07 


۹ ۷۵۷۳۰۶ 


МЕС 112732250‏ ۵۱۳م 


2.52921, 


Мама TUN ами 


Heina. L. TON ANY ха 25 А О) 


Eu HNM Zk 


казазк BAM 17 


SK OHM 1% 


i/4W 


ا4 1.7۸ 


тима ог мега“ cr. lr ee Fark Number 


о 


[Oc "as 


onu. 


۸۳۸ r 


Ізгі d Каз 


Dua 


Di 


Greder 


Total. 


Fovm 


tor УСЕТ 


1. GK ОМ 14 :لا‎ 
190 OFM Да ЛАН 

100 HM 1. J. ON 
LOOK: OHM 1X. ЖАЯР 
LOK онм TA LZ 


оК OHM-1X 1/494 


2K UHM іл 174W 

AK SL ド 1LU 

ақ OHM іл і/яы 
2, 2Қ ОМ ТА УЫ 
200 ОНМ іл ТИНА 
ек OHM 17 1. / 
ERK OHM іл J. AH 
ЗК 


~ UHM 1% 1/44 


2. 


«<< 
> 
« 


зак UHM مار‎ 
ЗК ОМ 1) J. / AN 

4 РК UHM LA Дуан 
430 OHM 1% / 
470 GHM 1X ТУЗЫ 
4/ онм 1% ا‎ / A 
S. 4K OHM LA 1/414 
5S1 2127, 175 717594 
& ик OHM LA AZAN 
Gas DHM- 225 137 498 
580 Онм LA 1/494 


очок OAM 1% 1/4W 


SUT J. Lan ое МЗГ сама Ра Summer 


„. J. Nummer (ark, A. Price 


Duae 


ае 


0 22 U 5 


ОООО Ü 5 ° ° ө ө cce ө ө е ө ө ө ө Фе @ 


UP COT 


Кей! 


Form 


Гог 


Us 


Бл И НА 


DQietrinaerbor Мети л Peart NLNE 


U Миле (Art, بنا‎ Price 


© Comeonernrtl liek for MCERLUU Реже mi 


га КеРгетечасе Чо“ Го ав d Mark Мате “аге, lire Deser iret iorn 


С x С 69 ШЕ 16У мо deseriebiorn Ғомгай ic cross ret біле 
с” AN 947 ЩЕ зу Mo ESET доп Toursi in crosses ref Tile 


don Роше o in Cross vef fille 


fe 


wae L ЖЕ atl ver v Ме поете 


に ft.) N ~ 
ہی جار‎ U TUE Қо 


Те: i 


“i ^ 277 ФА 
кача, J. ا 7ھ‎ 59 


好 іб С S6. РЕ Мо cache. F . A. ar found in cross ret Tile 


38 Соз ТУЫН АЙ Мо ceserie tion four in cross ref Pile 


1 Мо deserietior Pour am cross гето gd 


I A. L. от found ir cross ref Pale 


39 CINE GAP OY 


СЕТ О, 66-90 BG 1491.4 мо qescricstion Poured in cross ref file 
CRG: 64 2. МЕЗА No desoeriebionm four in cross ref Tile 
GROS, Фо 2 LNG UE Мо cdescristion Tonne in cross ref Ti J. 6 


Aqu - 2. 071,013 Mo description Tourn in cross ref Tile 


س 
7 
~ 


2 fe 0 d, FS No deseriekion Pound inm cross ret fide 


ZN? 04 Mo Hese а У АИ Tours in cross ref file 


— 
E 
f 
* 


148 4 кът OFM ЖЕЛИ Мо esen е А car Corgi irn cross cer file 


ow 
~ 
~ 
سم‎ 
— 
ーー 
-- 
~ 
= ご 


а р Ут КД олақ? و‎ об Ubi іл Дуан No cdesecrirtion Pound in cross ref Tile 
З ЗО, 562-43, 

AGA ay ser OT 

бб, 70, , 90,94, 78, 

M а 

1811123, 140, 152, 156, 

160,164, 169,1/%2-191», 

152-109, 191-196, 199, 


List Тог 965100 Faso 2‏ :٥ت‏ ۶ات ٭) 


“А, Teee be k yak. l сим 


“% rotad. Fart Mime 


5 unma 
оттича 


79. 31,103, 111-112, 


02 
429-2522 


1360, 
4 ^t b ; 
466, 


Sof; 


12777 у 
77ہ‎ ә 


A37 Чай, FAS, 4‏ رن 


P い‏ سے الا حر کی ال 
Ye Qs o ©‏ 


У С 1 ü Us LAY»‏ وے 


18 li: 


4 


30, 34, 38, 84, 
i 
1 


, 3 1. u * 


4 0 2 4 3; 9 x + 


Р, 


ей, 


PAA IS F 4 
203. 208-20, 
2641, ROTH бе 
306-—30/;; 
3364-8337, 
3795 397, 
ЖО?» 54-456 
168, 4? 2, АУУ» 
309-212, 


Sacto DOW ; 


fft 
<: 


78 


NM OR SURM PYRE: 


us 


К эк OHM 14 EZAN 


к 4/0 OFM ix L/h 


Ко ВК ORM LA 1/4W 


к ток UMM іл РАМ 


n, 


к Z.. ZF ОМ TX 1:7۶) 


к 100 UHM iX 1/4W 


Мо 


Мо 


Мо 


мо 


Мо 


мо 


Мо 


Ceo d std on 


cnp d seb d ori 


CT eG . OUI 


ov d E L СИМ 


се 


Ле [۳۶١(۳ 


cec de kor 


Tori 


T ordi 


Teac 


Роми 


Коми 


T oriri 


Tou 


UNI 


CEOS 


Crt ts . 


ETORT t> 


pef 


ret 


rer 


ret 


Pile 


e Gomemonent List Por VUE OO 


е eT enu en 


Мо ¥ Го, ا‎ ruso мае Fur dune Weser 1۷ 


К 1. ек OFM LA 1744 Мо сево . E L. оғ Toure irn cross vet file 


2 
о, 


> КҮК OEM та АИ Мо Meson Tet ت١١‎ Poured in cross vet Foi lee 


34 КОК OHM Да 1/4 No певог е руси found dnm cross rear file 


puo» ое 
KO つて うう IZA.) 7885 


фук 
ول و‎ 


әсі; 9 0 £ , ©) 0 A 


« 430 OM Та J. JAHN Мо сев? . Fl, . tar Pour aim cross ret Cile 


К?1,106-107/141; 4.7 


LZ ЧИ ری‎ И а 2552 774 o 
4 1 


و یا جح ات رٹ نا Ii‏ 


37 


30k САМ dX J. T HN Мо олеум kekok Си Pour in across cet file 


F. 
E 


1. J. U 1. қ SK OHM 3^ лиан No Meson ре Джо Tour in cross ret file 


“97 къ ЗК ОМ 14 1/54 Мо лем Ce. EL, . Сиа Tord do cross rer fide 


RELS: 147 14 кор OHM dA 175454 No tit se. F, . Or Cored in ceases гето Cile 


236. 300,4 


! | 44 4 L. А 
14 95 イプ イム うう は く 


~ 


кі, A, 471 52 к ЗК ОМ LA 1/4۷ NO tits (e i. FL . ru Pour) in cross rer Cile 


eM LA J. / N Мо wie اتا‎ A. F. . ar Poari inm cross rat Pile 


= 


3 FC. 


zu ко өк OFM іл 1744 Мо девет оға Pour in cross rer Pile 


516-5917, 2 e 


KA, 99, 347 3 кл А ОНЫС ти Мо descrie иж Томи inm cross eet Tila 
256) EI BAG, АӨФ) 52 Rx ЯК ОМ 1A J. / N No ет a оға Touncgd inm cross ret Pile 
чай) 


R LOOK OFM іл 1/44 Мо девок 1۳ Са Ромил de cross ref file 


к267, 361, 37 6 43 
КИО, 2/0, 273; 2/6, 2% кз 3K ОМ 17 1/۶۷۱ No descri tigon Pour іл crosses ret Tile 
2/9, 312; 314,317, 320, 
373, 362,364, B,, 3/0, 
0:3 


3⁄3; 40 1, 4 к 2 404, 409, 


4 
" 
" 
2 


e Comeonent List Por VOL OO 


Volta 


“Жа” та Us mr را‎ «47 Z 


4 “у › 826.4 rte be ET G г. oy 
UO JOO, STU: 


uM ۶ 60% 


= 
f 

98 0,7 ) к: 

: , 4 ' j 

сто» ; (94195 ТИ 421" ТОРА ^t 


è Р 
к, 7 i a 
i 4% и / «4%» А / *. ь и ^ ° 7 
۰ں‎ Ир буил з MOX OU» Ian 
ы. ы V. 7 の 2 iO L: GA 
) | D xe СУ Qi ОСІ vot 


e › 633 j 1225 et / ' 
A407, 91, 944, 9597, 600, 


Цени, 15, РАС УА у 7 


LIZ4, ЧИ LLG J чи 


U7tr-70, اق‎ 
LUO-- 1059, 11271 
LZ 0-124 


4 o 
— 


Мате 


к 680 Ubi" Да Диан 


к ток Ub d^ ЛАМ 


ke A. J онм 14 T4444 
К UU UM 15 1/4984 
Ко ZI OFM Да 3/9 


қ ФАК OHM LA ТААМ 


ка. ак OMM ЛА 14/444 


ДАО 


МОУ 


MEROV UZ 
AWOL 
740 よじ 


FM SIN 


281.8241 XU 
74 74 


7۹ 


7480 


ЕСІ 


Reser eckson 


мо певог sd on 


No este A. K. J. cru 


Мо Meese е A. СУ 


чо descorirstion 


Мо d 


SOT ON 


No MESE а rti О 


Мо певога е tian 


No gesor ili on 


Мо desane bior 


No левом 1 


Мо спевог 1۳٦ 


No ener в ол 


T enar 


T orari 


T oru 


сылат 


Toni 


T oun 


“ОГ, oo, pad 
Fori 


Towne 


{ошын 


Гонги 


Tuan 


Pour 


QC TAL. BUS DRAVER 


мо MOBO ce СМА 


Мо Qe САУЫТЫ 


{тыгат 


омий 


e HIT сомеекаток 


Мо cesse d ebd onm 


мо 4:۳٦ 


No ۷٣٣۷ 


Powe 


Ромина 


Pound 


iru 


ил 


йа. 


に や の SS 


CT CSS 


гов 


го 


(IT OS S 


GLOSS 


CF رہ‎ 


Стоб 


MT OS SS 


GP OBS 


сго55 


сова 


CY C SS t 


єс کا‎ 


созш 


QUO: 


ret 


ref 


rer 


ref 


ret 


rey 


ret 


ret 


rer 


rer 


ret 


Pet 


File 


lta sh ee 


на PAS 
7 の 1 
А O2 R6 2 
R Сс» RO s 
C @ nO 4 
5 065965 
Е O ان‎ 
3> £ 
УЕ 
J^! 6 | 
ЕЙ Ог 36 2 
EB 62 no 3 < 
EC Ot 10 7 
Ео о? wa 5 | 
РЕ. Ot 40 ¢ 
? ¢ 
Bb ۲ 


УР Р 


. о! 
Pro Bas — 


D DELAY 
! HI VIDFO"IN 


4 


DFLAY LO 
VIDEO IN 22 


сг 
R42 ш4/25У 


"NOTES" 


к?н: | ALL RESISTORS ARE 1/4 ۷ +5% UNLESS OTHERWISE SPECIFIED. E ха 
ag | DIODES АНЕ IN3064, сз 2: e + 
| | 5 ioo pe 
| | > > 
4 1 NS = * 2№4916 As 
E]. LEV5 x % ; 
| ۱ ‹ | 
ہے‎ < 
(ЕМ I ED 
| кәс #49 
1 51 Yow 470 
š 
[ BLANKON G (7p92>—əÀ>>a>y=— ーー 
b. му 2 > 
) 1 
й. LEV:3 > 一 一 
H 
| LEv 4 z>— - - — PÓ PsIAIT 
f. 
Ë R52 
i 5172W SV 
* 7 ^ Ото PIN !4 ОҒ 
| СУ IC 58 6 
: 100/25У 
NBC e .. _ COMPUTER IMAGE 
i NONE Д 
1210/73 
RRE : 
SSS 
BACKGROUND COMPARATORS cvs — 135 
~ 一 x * O 
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と 
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Є. 
= к 
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a. аб 
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| OF 
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Ф Фе 
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(бр 34044+3106 
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/ 
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"LO ххк che to 
RAM KKK 


д |! 


bw 095-6|- 
ہہ‎ оо? а. 
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P1 


VER, 


119 1 


P2 


BOARD 


чь 


SLAVE HARDWARE DESCRIP TION JANUARY 7, 1984 P9 
VECTOR сако 


«c F те. O 
of emo E 2 E. SHER に TL Ф р っ РЕ C? 


0004 
502 26-46 Windew to Vector RAMS 4-7 ЗЕ sec 


THERE ARE FOUR SETS OF RAMS TO HOLD THE X, Y, 2, AND INTENSITY FOR 4.- 2 зе 
EACH VECTOR END РОЛМТ. EACH RAM ЗЕТ WILL HOLD VECTOR POINTS. 2- Z зіме 


THE RAM SETS FOR X, Y, AND 2: 705% 


| START POINT 2 1 START FOLNT 1 END FOLNT 2 | END ТОШТО 1 
| START FOLNT + END FOLNT 4 
| START POINT 6 END FOINT © 


жаласа ae 


END FOINT < 


SMART FOXNT 3 3 
END РОХМТ 5 


START FOXNT 5 


nes seet .. teet seoa sese — — soes sees —Uä—ͤ—5— 2 P — кезе موی مو — مم‎ soea өзе مم می‎ —— seee өзее seee ہویم‎ peee sees seee sees مہم‎ seee seco вове مہم‎ кеге FOES еее пота coea EOE sere موم‎ — өзге еее seee өсее көзе sere еге пое موم‎ көзе пота ен = 


| 
| 
l 
| 
| 


| | 
| | 
1 | 
| | 
| | 
| | 
і | 


EN 


coed seve مور وس می ہے‎ once cent core می مو‎ ease مو‎ coso ose مہہ‎ cote seve cere مم‎ see sone ance suse ů مت‎ слов өөө оваа sacs . ( SOF 


START POINT M I START FOLNT N-I 


| 
| 
| 
| 
| 
| 
| 


THE КАМ SET РОК INTENSITY: 
РОМ 2 Е 077 1: 
PULNI 4 EQ NT 3 
OLN f ó POINT 55 


の sott 
4 = ем 


i i 
| | 

| | . 

| | | 8 ық ~ INTENSITY 
| | 

| | 

| | 


FDTNT ON POINT мед 


—— — — 2 — —E—— ä —Uä— ä ————————— ͤ —.—ͤ— ones mene —S ( .— 


VECTORS OFF <--> UN 0 4095 سوہ‎ 2 Fade ВК 
CONTROL REGISTER 
EXT 
7 ~ BLANKING ENABLE/DISABLE\2 P/A " Start Adress , A 7 Bo 2 


о” 


2 6 ~ ІМТЕМӘІІҮ ZERO BLANKING ENABLE /DISABLIE 
ак 


クー STOF COUNT ELANKING ENABLE/DISABLE ZAM select 64-2 
4) 
DECODED As REGULAR Мер50805 MEMORY | 3 ВА Stop Address At 82 


STAND 420 ADDRESSING — BITTE only = BOH 


bers о» РВ. 
の LNTERRUPTS o 


MO (5:00 okl сома орет | 
с) Timer Chie 


(0 DMA Chip 


(5) DMÊ 0006695 STROBE 


VVG-100 


VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
PIN + SIGNAL NAME PIN 4 SIGNAL NAME 
GND 


GND 


V FADE EN. 


2 RAMP ІМ а 
VECTOR INT.OUT 6 
X VECTOR OUT а 


Y VECTOR OUT а 


2 VECTOR OUT а 


-15V 
*15V 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


(Page 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


е СОМРОМЕМТ SIDE SOLDER SIDE 
| РІМ # | SIGNAL МАМЕ PIN # SIGNAL NAME 


* Denotes active LOW 


RB - RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR - Z RESET 

HI - HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
HC - HORIZONTAL CLAMP 
ІНС- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
51-54 - SECTION ADDRESS LINES 
- LO-RESOLUTION BLANKING . 
SB = SCREEN RELATIVE BLANKING 
= FIELD IDENTIFICATION 
VAL- VERTICAL AXIS LOCATE 
PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR- GRAPHICS HORIZONTAL RESET 
6 HB = HORIZONTAL BLANKING 
| 


ч 
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Froblem: UAZO didi tb set rower and ground connections 


Fix: ث۵ ادل‎ 1810-14 to UAZÜ-14 
Jumper Це? to U06202 


Froblen: The clock ага clear rines omn URLS and МЕЛ? were reversed ом 
Une schematic 


Fix: ҚАС both wires ms LIE. omn solder side 
Check metuween UCL sane UETZ 9 for ок. 
Иге. ebert, ЈЕ .یی‎ ame ШЕР for orer. 
V Cat wire be МЕ16-12 on solder side. 
V Check between URLS? ama ЦОР for oer. 
V Curt wire bw اظلا‎ 0-172 оп solder side. 
۴ тес. between UETI-3 arma UETZ-12 Tor oreari. 


wer WELZ 12 to Шо 
meer UET6-12 to UCL J. 8 
wear ЫБ 6-9 to МЕ 9 
лите ет ШЫ 7-7 to UET11-3 


Ево ет: The select Line to ЈОЈ 1513, and 4014 was incorrect. 


Fix: К Cut wire оп RIGHT side of UD12-1 on solder side. 
“Check metween 10 J. 2 J. ric МОЈ for oren. 


Jameer Цар J. - J % to UDZ4-S5 
Jumeer UD24-6 bo .I J. JJ. 


FPO ni: The airectbion combrol of tne vector Кам Lranceivers 
из incorrect. 


Fix: X Curb wire on RIGHT sice of UAZS-21 on solder side. 
ACheck petween ЈА У sna UK. J. J. Жос oper. 
lat wire ве 001153 on component side. 
„Сес. {л йд огл اتالا‎ 1-0 ame ШЕВА Жоғ oper. 
“Ut wire pus 00115-3 on solder side. 
Ahenk. between МОЈА and UE16…1 for open. 
Соз, wire mw Па 21 on сиип силе ги sicco. 
Check. Detuween U62422) ered UKE. . J. Жос orci. 


Је Le. to UDIT-—3 
Jumper UDIl1-3 to Unža. 
лае СЛЕЗ to МЕ16-1 
iar Што LDA 
damar UD24-8 to UEZÜü-1 


Pronlem: PMulti-Wire mis-wired 0911-19 to 4013-11 instesd of Un^l3-1. 


Fix: VASE wire оз (913-11 on solder sic. 
Z Cheek between اضلا‎ 3-11 ағыз اظلا‎ J. J. % for aren. 


Jameer Пей J. J. % to URLS 
Егоп рено SEA. wes decoded ese VELDSOX ingtesd of ت۷ا‎ J g . X. 


Fix: Gut wire оп ЕОТН sides of ОСО 


гСпеск between 106-4 and UCWS-3 for сокет, 
heck. петивеп ЈСО-А sare ULE Tor oer. 


Jumeer |) A. Z. J. to ОСЗ 
mz ОС to UCó-4 


VVG 


CORRECTION S 


уу Froblem: The DMA reauest leben needs s clear signal. 
Fix: ие ет UAL to Uag-2 


The рмаКЕОЖ өзегі need Фо be erainded me Ex. 


V 
— 
“з 
一 
7 
т 
— 
= 
42 
= 
= 


Fix: Cut tine wire Du URS оп solder side. 
Check between U38225 and U64446 Рог ове, 


Ыы ет ЈЕЛ 48 bo URTZ-13 
Jumeear UAL“ to TU . 2 J. 
meer URL J. J. to UAB 


nem: Multi-Wire mäss. ti ПМ to 1,0—1,0 instead of VE. 


^ 
ч 
~ 


Fix: Curt wire mu 0819-10 on solder sic. 
heck between UE LO ш гий ЈА (6 for oren. 


Jameer МЛЕ1Л9-10 to UCS-16 


w > ВЕНУ 


“уу beds PS 


C^ .- Ed. U Беде 一 
سے‎ UGS, Taper UGS pis 24 
ie Pa- 47 
7 H PEET, Т どっ 
Re~ T e ше в pri € te 
Р2-77 (was t$) 
2, Ва N Y ع‎ 一 
| C ex trace ол дас D» 42144-49 
| с> PLC Š, سومت‎ ЦВ [3 ме <> 


poe es 


БОТ” o ө • • ө ege ө ө ө ө ө ө • ° ө 


кИ ОА Ld so Cor 


а terne No + 


Cói-17;/083-18, СТИ 

(1-20, CE 1-10. 

CE 1-34, ва. 429 
се3- 13 


14, КОЈА 

KES. 8, 13 

RES, 10, 15 

RAL“ SY REC 1-2 

МЕ а 

RUE У, RUGI = 
iRMEU-10 

al- -, だ メー ドイ 
50516-1), 21-23, 
51с1-10,54019-24, 
SUED 21 

SUA/ 10,13, IL, 20, 
SUELO 18, 18, SUCA L, 
13, SUDZ2- 24, 26, 
SUF Se 17 SUGI =z 


SUAL ЗИ, 19, 
ЗС, $4211.16, 235 


SALO, 21. 
HUEL 


ЗАЛЕ. لا‎ 21-10, 
Sur Дени 


GUE A, ОШСА 


Це. 


VVC U O 


Г 0 ЈЕ 4:3 1 


, 1419 


у 18 


ub A 
к. C0 


20 


VECTOR GENERATOR 


Marl Маша 


Q 100UF HON TAN 
C 47UF ZUM TAN 


U . LUE SOY СЕК . AOS 


«ЈЕ 
SN РЕ SFD1 


К 10K ОНИ 1/۱ ал 


к ОК ОНИ Дили ал 
К 1 に она 1/4 хх 
КЕЗ ЈЕО DEIN 7980 


RM OK EOURNS 3009 


“= ` 


г 210726. 
ку МЕТ Hit. 9 L0G 


RY LOOK BOURNE 3006 
01 


DIF. SOCHEY-20 ST 


DEF. 071 


DAL ВОБКЕТ 6 ST 


DIE БОСКЕТ-28 SI 
DIF SOCHET-490 ST 


0 Si 


RND SUCHE T-10 ST 


МС og 


әсі, dure 


“ 


Сана TOR 


РА ОК 


СИМА E FOR 


КАМ ЕК 


SALTE 


WES l. TOK 


Ке. TOR 


RES МЕЛ 
FD S 
Рот 

PUT 
SOCKET 


SOCKET 


ЗОСКЕТ 


SOCKET 
SOCKET 
SOCKET 
SOCKET 


SUCGEKE I 


40 


есе 
Deser d eel d ori 
106 UF 205 TANTALUM | САРА TOR 
ау UF 204 TANTALUM сама са TOR 


. J. Ur SUM CERAMIC Col eu ТОК 


i^ FAN انا" الال‎ ELE 
SPDT PUSH-SUOT TON: SWITCH 


LOK ТУЧИ са HESS TOR 


сок L/4W ek ٣۴ 

ік L/4W ZX RESISTOR 

3. ЗК они 10 кан SIP RESISTOR NETWORK کہ‎ 
20K 300% 10 TURN PG eor AOS 

EQUES DIE TRIMMER ол LOK/20K/Z0K/ 20K 
LOOK 3006 10 TURN PC РОГ /6¢ 

40 MEN SOLDER TALL DLE SOCKET 


20 FIN SOLDER ТАЈА. DEP SOCK YT 


i^ PN SOLER TALL DIE SOCKET 


16 FAN SOLDER TALL DIF SOCKET 


#8 FIN SOLDER TALL DIF SOCKET 
AG WEN SOLDER CALL DIE SOCKET (ekia FIN) 


24 РІМ SOLDER TALL, DIF SOCKET 


10 PAN SOLDER TALL ROUND SOCKET 


г HHA 6909 MCORP ROCKS OK 


> AEN eee өсө ө ө ө ө ө ө ө Q ө @ 


{сиз огы, List for ۶۹ 


ReTerenee Мо” b 


Ue. 1 
UCS 1 
Ша UE ЦЕЛ 3220 Ne 
Lees МЕ AS + 
Це 1 
(Лао, Ша КА 
WAS. ШЕЛ, 4013, 4لا‎ 4 
Ue Ü 1. 


Gal 1-12, 18, UC8—-1 d, t3 
520-421 


UALS ЈЕЈЛУ 2 
12 11 
UALS, Uit ۱ 4 
Ца 7, ЈЕЛА 2 
08198-19 “ 
Ме ۶ Uu 45 
Lez. i 
UME 3 
МЕЛ 1 
че2-9 ° o 
ШЕКА 1 
ЏЕЗ 1 
WEG Ly 2 
Uety” 0015 2. 
40, 03051-10 11 
UCL, 3. 3-7 3 


Lo, 4 Z 


әсі, Мате 


MEGSEM 


248244 


ASEAS 


747 


/ 4.5098 


ا72 


500 


740504 


7480 


4. ا‎ S .J. 


1م 


1451888 


74510 


74520 


27 ФЕЈ 


24502 


СОВЕ 


MCGEE 1 


bros 


МСМббоча- 15 


74.532 


74538 


7945299 


74.3158 


THMZOLG 


74524960 


Z45240 


Marl шее 


іс 
A 
ic 
JC 


IC 


ТӨ 


GE 


lC 


KC 


よじ 


よじ 


248 


іс 


IC 


LC 


LC 


IC 


IC 


rc 


LE 


ІС 


LC 


ІС 


LC 


XC 


ic 


Deser irti Or; vA 


—— sare көзе өзек өзек вани sore tate sede наце пана езен нена вина өзе مور‎ көзе айне нана көзі өзек вана вава вена ваде көзе өзе sota عقوم‎ көзе sate pado көне кезе ptet нече вана فور‎ 


x. ММА TIME 

GETAL EUS DRIVERS 

OCT AL. BUS FRANCE VET 
оста. EWS DRAY E. 

QUAD 2TNFUT AND БАТЕ 
GUA 2-۷۳ ل۔ا‎ NAND GATE. 
НЕХ CONVERTER 

ошар ДАЧЕ WAND GATT: 


б ELT COMPARA TOK 


IK. Fl. E. 3-—EkNEUT AND GATE. 

BAAB PROM 

ТЕКЕРІШЕ ЗеДМеШТ МАМ) GATE 

DUAL. 4 0NFUT MAND GATE 

«кхе EPROM … 2390 ns 

QUAD ee LNPT МОК бе Е 

г HZ Ома CONTROLLER 

2 МА FAR 

рухнамас кам REFRESH CONT ROLL E. H 
150 ns 64K DYNAMIC RAM 


QUAL АМА OR GATE 


QUAD Z-—XEWNPUT NAND BUFFER W/OC СТРАТ 


G АБИ تا۸٢‎ T ۲٢). ۳۳۷ 

QUAD 2-1 SONY DATA MULTIORLEAERS 
«кхв STATIC кам 

UCTAL BUS DRIVER 


оста. BUS КАМЕН 


s 


Сити силе b. A. 5 Par 


Кенеге io” s 


Uc 1 1. 


uc Le 


LILA. 1. 


ШУЫ 


1016-18 


(219, Uri. 


Ша 


UDA 


0056 


UE ITO 


LU J. , ЏО 


üUrg-13 


Ur, UG3~4 


Ur-15-1/.:u61-72 


(59 


VG 0 6 


УУ, Мате 


30 MHZ OSC 


748161 


#945153 


7*1. 9d 


74:51:51 


Ай. ا‎ 
Fe S837 


745560 


7597.12 


#58 


74۱.88374 


0 2 اس 


ن4۷ 


e SH 


Наз 9 


L.HU 07 Ü 


に は や ルー Vene 


JSCELLATOR 
іс 
ТІ 
а 
wE 
LÈ 
С 
e 
YG 
АТ 
10 
XG 
i 
Tuo 


LU 


Dese d FL. A. onm 


S0 МАХ UL . l. L. ۷ 

LT О СОМА 

DUAL. 4-1 Пета (ULT XEL E. Tk. FeS 
QUAD 214 DATA .الا‎ CEFPL . KEH 
БІТ COUNT E 

4510 ЫЛМЫ OIZCUDIZIR 

DUAL. РОМА NOR GATE 
DUAL. کال‎ FLEFL 

QUAD ۷یع2‎ ا٢‎ EXOR БАТЕ 

QC TAL TRISTATE REGIS ۷ 
PAST 12 БІТ DAL 

FAST ANALOG МЛ FELLER 
ама PAUL E LOL. Are 

FAST Qr AME 


BAEC OCS ILON EICED Rect E. Feb. Id K. 


еще 


ғ" 
4 
I 


This file corbedrs bhe erosranires Жоғ tine ИЛ وت‎ СЕСИЛ ЧЕ 
Ф FROM on the Vector Generator Board (rb). 


«Омей Data Commerces 

ой FE FIA 1 (ADE CONTROL.» 

01 TE FIA 1 (FADE CONTROL. > 
7 ELA 2 (START 35 „ЕСТ? 

“7 Ета 2 (START кам SELECT? 

Е 

| 


тт 
~ 
71 гл зар = 


| 
PIA 3 (ФТОР 266, CONTROL.) 
ЕЕ РТА 3 (STOF ADDRESS, CONTROL» 
0 ЕЕ NOT USED 
: МОТ USED 
ETM 
FT 
۴۳ 
ЕТМ 
МОТ USED 
NOT USED 
NOT USED 
NOT USED 
FE ома CONTROLLER 


Е DMA СОМТКОМЕР 
ха ома CONTROLLER 
ЈЕ. DMA CONTROL. U. EH 
y 2 ома CONTROLLER 
РЕ ома | 
ЕЕ DMA CONTROLLER 
ҒЕ DMA СОМТКОМ.ЕР 
FE ома CONTROLLER 
LY FE ома CONTROL.L.EF 
LA ГЕ ома CONTROLLER 
FE 
Е! 
| 
| 
| 


сз 
12 
fu 
ше 
= 
Ж. 
4-4 
^ 
123 
ше 
سم — کے ہے نشم — یہہ سے‎ — — ーー — 
> 


DMA CONTROLLEF 
5 МОТ USED 
"FE NOT USED 
BMA RESET 


ТЕ. | 
ЗЕ: ома REQUEST 


® Motorola MOBO? Хебе ет 1.10 


2.2, 
ーー 


* 


* 


H БЕ] 


+ 


ж 


со 
V 
әй 


ж 
0200 FX A -D 
0201 F.. al „Сй 
0202 PAIL DE 
073 PEG. 
07C4 * ADA 
02С5 F.. -C 
02026 Рхаг „О 
Q7 C7 FA. AA. СЕ 
0208 етаз.оа 
0209 . Ag. C 
00۵ FLAS DE 
OCE АКЕ Се 
07150 ЕТМ. СЗ 
0701 РТМ..С2 
0202 ETM... TME. 
0704 ГМ „ТИК? 
0206 ETM... TMS 
02Е0 Die. АБК 
02Е2 ОМа..ЕСМТ 
07۵ ома.снам 
0724 ОМа.ЕКТ 
O7FS ома NTR 
07 F Dia... DC 
Q7FC ома CLR 
02ҒЕ Ома... EG 
1000 екам. а БЕ 
0800 укам.вабЕ 
ВЕРЕ Укам. TOF 

x 


га 
D b Db D p D D D p b D> > Pp D p > p > “U “U 


2 
> р 


ж 
0000 укам.тмт 
0001 VRAM... 2.42 
0002 ۷۳۵۳۱.21 
0003 Ui GM. ЛЗ 
0004 HEA YA 
0005 VISAM... Y 1. 
0006 УКАМ ҮЗ 
0007 URAM... 
0008 укам..х1 
0009 ЧАМ. 3 

ж 

ж MISC EQ 

x 
ОАЕ ...تا‎ 
0050 MSK..XNYR 
0000 май. LG 
0003 Die. IRCMD 
0002 DMA.. WC MID 

ж 


ES 
Ce 
D D DD DDD DD p p p p D. D b J ü ú > b p p > p > > 1 


НА: 

> 
© 
> 


SYS 


ж These сесизфев 


ЕСИ 
EAU 
EQU 
[QU 
ERU 
[QU 
E: GL] 
EQU 
ЕО) 
EAU 
ERU 
[QU 
E: GU 
EAU 
に RU 
EQU 
ЕСИ 
ERU 
ЕСИЈ 
ERU 
EAU 
EAU 
EGL 
に QU 
EU) 
E. QU 
E QU 
ERU 


www VECTOR RAM HAMK 


ЕСИ 
EAU 
ЕСИ 
ERU 
EQL) 
E. QU 
EGL 
ERU 
ЕСИ 
ERLU 


UaTES 


ЕСИ 
に QU 
ЕСЦ 
EAU 
ELJ 


: 1002. FROG 


ж This code initializes tne 


are тие 


$07С0 
%0201 
BOZE: 
%0203 
%0204 
$0705 
$0706 
$0767 
50708 
%0209 
ФОРС 
$0708 
$0700 
$07121 
$0702. 
$0754 
$0726 
第 0ZE.0 
ФОЕ 
4070 
%02Ғ4 
407۳8 
BOZEG 
POZE 
ОРКЕ. 
%1000 
%0800 
% 0 ド に ۲ 


зама جح ین‎ > о 


AF 
$50 
$0000 
$03 
$02. 


Veetor 


NUMERI 


. VUGROOT 


· за 03/01/83 11:10:04 


YOK ROK KKK HOMO ОН ХНК НО ON жж НИНА НОК HO OK CK IC IK ОКТ КА АИ 
(Generator Eoar ct. 
жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


680976 merisnersl addresses 


DATA REGISTER 
CONTROL REGISTER 
: DATA REGISTER 
FTA 178 Е CONTROL REGISTER 
РТА 2°S рата REGIS ТЕК 


ELA 195 A 
а 
Е 
а 
FIA 245 A CONTROL КЕСТБТЕК 
Е ! 
Е 
а 
а 
Із 


РТА 178 
PIA ٤٥ 


гла 2°S Е DATA REGISTER 

РТа 278 Е CONTROL REGISTER 
FIA 3'S DATA REGISTER 

FIA 3°S CONTROL REGISTER 
РТА 3°S Е DATA REGISTER 

РТА 378 Е CONTROL REGISTER 
TMS CONTROL. REGISTERS 1 AND 3 
FIM’ 8 CONTROL REGISTER 2 
PIM’ S TIMER 1 

РТМ”8 TIMER 2 

FTM S TIMER 3 

DMA 5 ADDRESS HIGH REGISTER 
DMA 5 BYTE COUNT HIGH REGIS TER 
DMA’ S CHANNEL CONTROL 

DMA S PRIORITY CONTROL 
DMA S INTERRUPT CONTROL. 
DMA S DATA CHAIN CONTROL. 
DMA REQUEST CLEAR PULSIE 
DMA REQUEST SET PULSE 

BASE OF FROCESSOR RAM 

BASE OF VECTOR КАМ 

ТОР OF VECTOR КАМ 


INTENSITY BANK МОМЕЕК 

Z ENDING VALUE LSE BANK МОМБЕК 

4 BEGINNING VALUE LSE BANK NUMBER 

Z БЕСІМ/ЕМО VALUE S MSE BANK МОМБЕК 
Y ENDING VALUE LSE BANK МОМБЕК 

Y BEGINNING VALUE LSE BANK МОМБЕК 

Y BEGINZEND VALUES MSE BANK МОМБЕК 
X ENDING VALUE Lok BANK NUMBER 

х BEGINNING VALUE LSE BANK NUMBER 

X БЕСІМ/ЕМО VALUES MSE BANK МОМБЕК 


CLEARS FIRQX AND хкож MASK ELTS 
SETS FXRGQX AND ткож MASK ELTS 
MATL. FLAG ADDRESS 

DMA READ COMMAND (MEMORY ТО URAM) 
ома WRITE COMMAND (URAM TO MEMORY > 


РАСЕ 


1 


Motorola М9809 X-Assembler 1. 10 


61 F * 


ж EXTERNAL. 


SYS 


XDIZ EF 
ХОЕЕ 
XDIZF 


ХКЕЕ 


: 1002. FROG 


DEFINITIONS 


START 
DMAA 
DM... WIRT 


ТУТ..РКАМ 
8 T. - SRH 
TST..YRAM 
ST. Draa 


. VUGROOT 


. SA 03/01/83 11:10:04 


ЕХЕОКТ PROGRAM START 
EXPORT DMA READ ROUTINE 
EXPORT DMA WRLTE ROUTINE 


PROCESSOR Кам TEST 
SHARED кам TEST 
VECTOR Кам TEST 
DMA TEST 


XREF FTRNU TEL. TEST PATTERN TELE 


Va wq. x PROGRAM START 


РЪСТ екоскам SECTION 
K RESERVE SPACE FOR CHECK SUM VALUE 

F ж 

> 0000 0000 СНК..5ЫМ FDE: 
9 F ж 

E 0002 START ЕЦ ж 
„ 0002 أ۵‎ LDA ۱ 
· 0004 9200 STA NI. Fl. & STORE XN Май. FLAG 
> 0006 10СЕ0400 1.08 їч. S TACK ТОР OF HARDWARE STACK 
„ 000^ СЕ0800 LDL) ЯН). S TACK TOF OF USER STACK 
0000 #00000 JSR ТӨТ.РКаМ TEST РКОСЕЗЗОК RAM 
0010 EDOO27 JSR РХА МТ I. NT. TIA. Al- I. ZE. FLAS REGISTERS 
> 0013 Ер0000 ASR TST..SRAM TEST SHARED КАМ 
88 Е 0015 #00000 JSR тзт.укам TEST VECTOR Кам 

"P 0019 20050 ` JSR Di. LNA. INI. Tal- IZE. DMA CONTROLLER 
> 0010 00000 JSR TST..DMA TEST ОМА CHANNEL. 
„ ٥٥٠ 6 JOR ТАЧ МТ INA. TT IZE. PATTERN XN VECTOR RAMS 
' 0022 8600 LDA 4500 INIT COMPLETED аш. ОК FLAG 
1200274 9700 ЭТА MEL... LG STORE XN MATL FLAG 
' 0026 13 SYNC ROAD е4.оск 
وو‎ P ж 
96-Ғ ж SUBROUTINE TO TNITALIZE THE PLA S REGISTERS 
a sg ж 
70027 A.- LNA. ЕСИ ж ЕМТКУ 
99 Р 0027 GG6FF LDA TEBE ALL. OUTPUTS ON FLAS 1,2 AND 3 
' 0029 Е707С0 STA . A DA ELA 1, FORT à 
^ 0026 E707C2 ЭТА . A . -OH ELA 1, FORT Е 

= 00 تا ا‎ 074 STA FI. AO ELA 2, FORT а 

103 P 0032 E707C6 ота FXa2.. Dt ELA 2, FORT Е 
104 F 0035 Е?07С8 STA J. A3. -D FLA 3, FORT а 
105 P 0038 Е707Са STA ЕТаз.ОЕ РТА 3, FORT E 


0000 RESERVE 2 BYTES FOR CHECK SUM 
START OF PROGRAM 
INITLALTZATION IN PROGRESS FLAG 


ОСҮРІЛ REG ACCESS ONLY 
FORT А 
FORT E 
РОКТ а 
FORT Е: 
FORT а 
FORT Е 


' 003Е 8604 L.DA 
> 0030 F207G1 ота 
109 Е 0040 E707C3 STA 
110 Р 0043 Е707С5 ота 
111 Е 0046 5707C7 STA 
> 0049 Е707С9 STA 
113 Е 004C BZ0ZCE ота 
114 Е 60604 39 RTS 
115 F ж 
ж SUBROUTINE ТО TNA. T. AL. A. ZE. DMA CONTROLLER 
117 FE ж 


4504 
۳۰:۴۵ 1 Са PLA 1, 
J. A. C. E 
PYAR : 
.. AL. E. PIA 2, 
LA. РТА 3, 
J. AB. CE FLA 3, 

RETURN 


г 
~ 
> 


Motorola Móg809 Хедее] ет 1.10 SYS : 1002. FROG 


| 40:50 ома NTT EAU ж 

Е 0050 ERGO FHC LDA DMA CLR 
120 Е 0053 8601 LDA JEO . 

Е 0055 ER7ZO07F4 STA DM... Л 

Е 0058 8600 LDA 500 

Ee 0098 ЕРДІРД ШЫ ота ома... УТЕ 
124 Е 0080 9600 LDA OO 

Е 00%F B707F6 ста Dile... DC 

P 00627239 RTS 

| Ж 

Е жжж SUEROUTINE TO DO DMA TRANSFERS 
129 Р ж 

Е 00463 DMA.. TERNS ЕСИ ж 

F 0063 EZ0Z ド 0 ота ОМА... СЕТАМ 

Е 0066 EFOZED STX ома... DR 

Е 0069 3706 FLU D 
134 F OOGE FDOZEZ STD рома ЕСМ 
138 Р ж 
136 Е 006E ES07FE L.A рма.КЕО 
137 Р 0071 0 Ома.ТКМЪ LDA DM... CN 

Е 0074 8580 ELTA 1830 

Е 0076 27F9 IQ ома. TRIN. 

Е ж 

Е 0028 39 RTS 
142 F ж 

Е ж SUEROUTINE TO DO BMA READ TRANSFERS 

| ж 
рмеа.КЕвр EAL ж 
ма СМО 
DMA.. TRNG 


Е 0029 

146 Р 0079 8603 А 
Е 0072 EBDOOGS JSR 
Е 007E 39 RTS 

149 F ж 

150 Е ж SUEROUTINE TO DO DMA WRITE TRANSFERS 

15-7 ж 

152 P 00?Ғ DMOÓ..WRT ЕСИ x< 

153 F 007F 8602 LDA ома МОМО 

154 = 0081 Е00063 М ома. TRNG 

155 Е 0084 39 RTS 

156 Е x 


. VUGROCOT . 


за 03/01/83 11:10:04 


ЕМТКҮ 

CLEAR REQUEST LATCH 

ENABLE RERO ONLY 

STORE XN РКТОКТТУ REGISTER 
МО INTERRUPTS 

STORE IN INTERRUPT REGISTER 
2 CHANNEL. NO рата CHAITIN 
STORE XN DATA CHAIN REGISTER 
DONE. 


ENTRY 

STORE READ OR WRITE COMMAND 
STORE STARTING ADDRESS 

GET BYTE COUNT FROM STACK 
STORE BYTE COUNT 


REQUEST DMA 

WALT TO COMPLETE 
COMPLETE EET SEL fF 
СОР ТЕ NOT ЗЕТ 


DONE. 


ENTRY 

GET DMA READ COMMAND (MEMORY TO VRAM) 
DO DMA TRANSFER 

DONE 


ENTRY 

GET DMA WRITE COMMAND (MEMORY TO VRAM) 
DO ома TRANSFER 

DONE. 


157 са KM ROUTINE TO OUTPUT BEGIN OR END ADDRESSES 


158 Р ж 

1599 к> 0085 ЗЕТ.АОК EQL ж 
140 Е 0085 E781 STE (X 
101 Е 0087 E4684 L.DE × 
142 Р 0089 CAFS ANDE: FEES 
163 Р ООВЕ 9407 ANDA 4502 
164 Е 0080 3602 РУНЫ а 
165 Е QOSF 0 ОКЕ › Ше 
166 Е 0071 E784 ӨТЕ X 
167 Р 9093 39 RTS 

160 F ж 


STORE LSE OF BEGIN ADDRESS, РОХМТ TO DE 
GET DATA FORT E 

SAVE TOF (HANK SELECT) 

MAKE SURE MSE OF BEGIN VALLD 

ЗАМЕ MSE OF REGIN 

QR IN MSE OF 7" 

FUT ІТ BACK 


169 Е ※※※ ROUTINE TO SET VECTOR BEGINNING ADDRESS 


1780 F ж 

20 0094 GSE T. GN ЕСИ x< 

472 P 9094 OGE07C4 L.X ۸۳:6۵2 „Эй 
173 Е 0097 5 JSR SET... ADR 
174 FP 0096 39 RTS 


ENTRY 
GET ADDRESS OF BECIN РТА 
SET THE ADDRESS 


РАСЕ 


3 


2 


Motorola Móg809 X-Assembler 1.10 SYS 


00%Е. 


| 
| 
| 
179 Р. 0098 
| 
Е 0061 


0062 
ت00 
0069 


ОО 
^ ۵٥۸ت‎ 
^ ббас 
197 Е 0080 
198 Е 0020 
199 P 0082 
200 F 0084 
201 F 0026 
202: FP 0089 


| 
| 
| 
| 
193 Е 0069 
ド 
| 
| 


0 Ea 
208 Е OOED 
209 P 0061 
240 е: 0004 
211 P 9007 
212 Е 6 
243 P UOCE 
214 Е 0000 
だ P. 0003 
216 Е 0004 
217 P. GODS 
218 Е 0000 


223 P 0000 
224 > 00DF 
Z23 FP ОВЕР 
26 F 00Е% 
227 p 0UEZ 
228 F 00Е9 
УР ОВЕС 
230 Е 00ЕЕ 


232 COED 
233 Р 00Ғ2 


> 

iv 
с 
M 
Ex 


0098 
SE0ZCS 
0088 
39 


0042 
ドア 0ZC0 
Е20202 
39 


0089 
48 

48 

48 

48 
۲6 
С40Е 
3602 
0 
F707C6 
39 


QORA 

CEO 000 
3180ЕЕЗЕ 
I3DOODD 
CCO 000 
Е00094 
319DFF32 
ЕСа4 
830001 
ENO OPE 
CEFFFEF 
EDOOAZ 
39 


00DD 
3606 
Е60206 
5607004 
3406 
3706 
#00094 
ЕСЕ 
3406 
OOF û 
AEA 
2712 


жжж ROUTINE ТО 

x 

SET..END EU 
DX 
JSR 
RTS 

Ж 

жжж ROUTINE ТО 

ж 

GE. T. FAE. EQL 
STE 
ЭТА 
RTS 

x< 

жжж ROUTINE TO 

ж 

ЗЕТ. Вамк ЕСИ 
1... 
ЖЕЕ 
L.SL.6 
1. Bl. H 
に DE 
ANDE: 
ESI 
ОКЕ 
STE 
RTS 

x 

хжж ROUTINE TO 

ж 

TENN EL 
1.26 
„Еау 
JOR 
1.00 
AOR 
„ЕЛҮ 
1.20 
SUED 
JS 
1.20 
JSR 
RTS 

ж 

жжж ROUTINE TO 

ж 

TRNS..VR EQU 
ESHU 
LDA 
L.DE 
FSS 
ЕО 
JIS 
L.DD 
GS 

TENS. ка EAU 
L.DX 
EQ 


: 1002. PROG . VUGROOT 


БЕТ VECTOR ENDING ARDRE 


ж 
ШАКЕ Хуа 
5ЕТ.АОК 


SET VECTOR FADE VL. Ul 


ж 
Кеа. Ле 
FR) IDE 


OUTPUT BANK ADDRESSES 


ж 


FLARES 
ФОР 
A 
» + 
FAE DE 


INITIALIZE FATTERN RAMS 


ж 

#0000 

TEN TEL.) РСК 
TRIS... UR 
#0000 
GET..EGN 

TERN TEL. РСК 
5Ү 

T 

GET. END 
ФЕРЕР 

SET. FADE 


.9 03/01/83 11:10:04 


55 


ENTRY 
GET ADDRESS OF BEGIN 2۶۵۵ 
SET THE ADDRESS 


ENTRY 
SAVE LSE OF FADE VALUE 
SAVE MSE OF FADE VALUE 


BANK ADDRESS ~ 

GÜES IN TOR. = 

ELTS OF THE = 

ELA 

GET DATA FORT Е 

SAVE BOTTOM (MSE OF START) 
SAVE HANK ADDRESS 

OR TN BANK ADDRESS 

FUT ТТ BACK 


WETH TEST FAT TERN 


ENTRY 
START ат BOTTOM 

GET TABLE ADDRESS 
TRANSFER DATA 
STARTING ADDRESS 

SET BEGINNING ADDRESS 
GET TABLE ADDRESS 

GET BYTE COUNT 

^ 

SET ENDING ADDRESS 
TURN ON OUTPUT 

SET FADE VALUE 

DONE 


QUTFUT а TABLE OF DATA TO THE VECTOR RAMS 


* 

D 
PLAZ. 
РХАг -O 
0 

D 
BETEGN 
) ү 4 

D 

X 

„ ا‎ 
TRNS3..URZ 


ENTRY 
SAVE (GUTEUT BEGIN ADDRESS 


GET MSE OF OLD START AND BANK 


GET LSE OF OLD START 
SAVE FOR RESTORE 

GET NEW ADDRESS 

SET DMA BEGIN ADDRESS 
GET WYTE COUNT OF TABLIES 
SAVE ТТ 


GET STARTING ADDRESS 
DONE WHEN ADDRESS XS ZERO 


PARE 


4 


2.34 
235 
236 
237 
238 
239 
240 
241. 
242 
243 
244 
245 
ZAG 
247 
248 
249 
20 
2:51. 
252 
253 
254 
280 
296 
247 
2938 
259 
260 
261. 
262 
263 
264 
265 
266 
267 
268 
269 


ドド 
е 
|> 


> p > > > 


I IIT ТІ ہے‎ Мер! 
< S М x 


— ХР < SW 


00۶ 
00 ド る 
00 


0104 


0104 
0108 
00۵ 
08100 
0110 


пт 
с 


1i 5 
пя 
~ 


БАН 


~ + 


пр У 
T 
НН 790 ii НЕ 


а пеш 

= = — = — ب‎ 
با‎ л т Б 15H 
ii H H t 

E 

m G D 0 


0000 


0400 


абай 
3620 
07 


| ЕСЕЯ 


3606 
EDOQ7V 
3720 
0ھ‎ 
0106 
3262 
39306 
e 


39 


に ЕЕ 0 


0002 
0002 
0002 
0002 
0002 
0002 
0002 
0002 


0400 
0400 
0400 
0800 


Motorola М69809 X-Assembler 1.10 SYS 


LDA 
ESHU 
JSR 
1.1212 
ESHU 
JSR 
РАЈ 
века 
TRNG. MRAZ EAU 
LEAS 
PULS 
STA 
STE 
RTS 


ж THIS IS THE 


ORG 


ЕОЕ 

ЕОЕ 

ЕСЕ 

IDE 

ЕЕ 

DES 

EDE: 

ЕБЕ 
x 

DSCT 
ж 

КМЕ 
н.зтаск Ka 

КМ 
ULSTACK EAU 
Ж 

IND 


:1002. FROG 


D 
DiMA..RIGD 
ү 
ТКМӘ..МЕІ. 
ж 

2, 5 

D 
PA... DE 
Ре. е 


INTERRUPT VECTOR 
ЕЕЕ 


START 
START 
START 
START 
START 
START 
START 
START 


5400 
ж 
5400 
N 


. VVGROOT 


T ESL. 


. за 03/01/83 11:10:04 


СЕТ BANK NUMEN 
ЗАМЕ. РОТМТЕК 

SET ThE BANK МОМБЕК 
GET BYTE COUNT 


SAVE FOR TRANSFER ROUTINE 


TRANSFER DATA 
GET BACK TABLE РОХАТЕК 
L.OOF 


LOSE БҮТЕ COUNT 
GET BACK OLD ADDRESS 


RESTORE MSE OF OLD START AND вамк 


RESTORE l- SE. OF OLD START 


DONE. 


START OF INTERRUPT TAGLE 


RESERVED INTERRUPT 
SOFTWARE INTERRUPT 3 
SOFTWARE INTERRUPT 2 
FAST INTERRUPT REQUEST 
INTERRUPT REQUEST 
SOFTWARE INTERRUPT 
NON-MASKABLE INTERRUPT 
RESET VECTOR 

рата SECTION CRAM? 

LK FOR HARDWARE STACK 
ТОР OF HARDWARE STACK 


LK FOR USER STACK Р 
ТОР OF USER STACK 


CBWI) 
сБИТ2) 
СЕХКОЖ) 
CERQ ) 
(SWI) 
CNMIOK ) 
CRIZGE TX) 


жжжжж TOTAL. ERRORS 0— 0 
жжжжж TOTAL WARNINGS B= 0 


СУ \ ( aS О а ۹ ^ ( ^ 
* к >= رک‎ *2 5 4 ( 


ze 1. 


G 


7 
END (о-4046 


— — 


6 11 m іл \ \ | { | 
с | 」 АЛ ( Y 
МУУ EAM T ü \ М ҺАР” Aum گا‎ A \ ОЕ 


| 
к 2 | 
Ж / ис ONE LOVER NI ҮР, =a \ 
) М AI -一 
СС C» « TEM یں‎ OQ 7 
q. 2 2 t — ` 
ыза О S TE 
3 ) — ) — Q 
^ CM CM ҒА ^ 
Í р 


Notes | 


ODES 


tc E r] 
سے‎ た 

а ТА 

vM لے و‎ А 
040 


VD (6-40 


^ 


J 
\ 
| ІШ 
r 


е 


سے 
Е-‏ 


Ne: 
E 


NI» (6- 
ху 


Е 


— 
Sq 


Notes 
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“ 


> i + 


を г 4 


5 £ s: 
F+ Я ＋ * 1 k ^ P 
z + 
+ ана 
i 


d t j 3 | š у 5 3 T 2 3 


. ТИПА " x 


` Í 


У 


е 
t 


BOARD / О VER, [OOF 


+15 3одоха 
-15 509 ма 


Ее2соо 
020 U-2( 4-22, 


1е 
2 


12 à © 0000000 
ооо 15 
1 СЕРОВ, 4. 


а 
24, 60000 4 


ет 7 uid J / 


SLAVE HARDWARE DESCRIPTION JANUARY 7, 1982 0008 


OSCILLATORS 


THERE ARE SIXTEEN OSCILLATORS, EACH HAVING THE FOLLOWING РАКАМЕТЕКӨ: 
OFFSET 


OFFSET Ü 4095 
GALN 0 = 4075 
FREQUENCY 0 — 40925 
РНАЗЕ LOCK РОХМТ 0 ques 


OFFSET MODULATION SOURCE 1 
GATN MODULATION SOURCE 02-108 
PHASE LOCK SELECT 0 — 31 


CONTROL REGISTERS 


BITS 

0 — 3 PHASE LOCK MULTIFLE Ü = 

4 & 3 WAVEFORM SELECT (02/5 
6 OFFSET FULL. WAVE RECTIFIER ON/OFF 
7 GAIN FULL WAVE REC TLEF TEER ON/OFF 


| 


УАО-100 
VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
PIN % SIGNAL NAME PIN + SIGNAL NAME 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


ABl - AB31 ANALOG BUS LINES " 


(Page 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


е COMPONENT SIDE SOLDER SIDE 
PIN % SIGNAL NAME PIN % SIGNAL NAME 


- RASTER RELATIVE BLANKING 
= VERTICAL INTERVAL 
VR - VERTICAL RESET 


HR HORIZONTAL RESET 
ZR Z RESET 
HI HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
HC - HORIZONTAL CLAMP 
LHC- LO-RESOLUTION HORIZONTAL CLAMP 


BKG- BLANKING TO CRT 

51-54 - SECTION ADDRESS LINES 
LB - LO-RESOLUTION BLANKING 
SB - SCREEN RELATIVE BLANKING 
FI - FIELD IDENTIFICATION 


VAL- VERTICAL AXIS LOCATE 
PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GHR- GRAPHICS HORIZONTAL RESET 

HB - HORIZONTAL BLANKING 


ANALOG BUS 


DESCRIPTION REMARKS 


© + Р-2# 


0 п/а GND (off) TO MINIMIZE CROSSTALK 

1 17 DSP (sin) 

2 19 DSP (cos) BOARD 41 

3 21 HFO 

4 23 HFO 

5 25 DSP (sin) 

6 27 DSP (cos) BOARD #2 

7 29 HFO 

8 31 HFO UNIQUE TO A 
9 33 DSP (sin) SLAVE CHANNEL 
10 35 DSP (cos) BOARD #3 

11 37 HFO 

12 39 HFO 
13 41 VERT КАМР FROM VTB 

14 43 HORIZ. RAMP FROM VTB 

15 45 2 КАМР FROM УТВ 
16 47 CHANNEL SPARE 

7 DSP sin 
18 40 DSP (cos) BOARD #1“ 


19 42 HFO 
20 44 HFO 
21 46 DSP (sin) 
22 48 DSP (cos) BOARD #2* 
б 23 50 НҒО 
24 52 НҒО SHARED BY ALL 
25 54 EXT IN #1 REAR PANEL CHANNELS 
26 56 EXT IN 42 REAR PANEL 
27 58 EXT IN #3 REAR PANEL 
28 60 VID IN #1 FROM ROUTING 
29 62 VID IN #2 FROM ROUTING 


FROM ROUTING 
ROUTING 


DSP 
HFO 


DIGITAL SLAVED PAIR OSCILLATOR 
HIGH FREQUENCY OSCILLATOR 


* BOARDS ТО BE LOCATED IN MASTER СНАЗ$ 8 


PAGE 1 LIST VERSION 120281 3 4/11/83 11:15:02 ҸАО100А. DC 
Ф vo SETUP 
--май ОМ EXTENDER 
DIGITAL OSCILLATORS: 
FF2400 = 0 FFZ420 = 0 
FF2402 = 10 ۳2427 = 0 
FF2408 = ZFF | FF2428 = 2 
ЕЕ240а = FFF Xa 
ЕЕ?40С = ZFF 
۴24068 = FFF 
—DENTER ALL DIF FOTS, 
— SCOPE TP-3, VERIFY SINE WAVE; SAME АТ TP-4. 
i SET FF240E = 7FF, ADJ 75-65 FOR АС NULL ТР-З. 
SET К75-С FOR ZERO VOLTS. 
SET ЕЕ@40А = 7ЕЕ, ADJ R93-E FOR Аб NULL, ТР-4. 
SET R93-C FOR ZERO VOLTS. 
-SET OA, OE TO FFF, SET 20 + 22 TO 8080. 
--ЗЕТ RZ5-D FOR ZERO VOLTS АТ BOTTOM OF FULL WAVE RECTIFIED SINE 


WAVE AT TP-3. 
BET R93-D FOR 


ANALOG OSCILLATORS: 


ーーSET R57-D FOR 
-SET FF2428 TO 
ADJUST Ri FOR 
--вЕТ 28 TO 2200. 
ADJUST кв-с FOR 0 TO. +10 


1100. 


e 9 % ее е ә е е • hd ы © е e е ев е ө 


BOTTOM OF РИК SINE 
ADJUST RS-E 
0 TO +10) TRIANGLE 
ADJUST к-с РОК 0 TO +10 SQUARE 
SQUARE ат TEL. 


ZERO АТ ТЕ-4 AS SHOWN. 


EF2410 f ЕЕ 2424 = 0 
FF2412 = FFF FF2426 = 0 
EEA = ZEF ۴242۵ = 101 
FFZ416 = FFE 
FF2418 = FFE 
ЕР АТА = FEF 
—DUM PIN 8 0-25, SET КВ-0 FOR 6.5 VOLTS. 
“DUM FIN 8 U-31, SET - FOR 6. 5 VOLTS. 
VERIFY 45.15 SINE WAVE AT ТР-1 + 2. 
SET FF2412 = ZEF, 16 = 7FF. 
ーー SCOPE TP-1, SET R39-B FOR AC NULL, КЗ9-С, ZERO DC. 
-—SCOPE ТР-2, SET R57-E FOR AC NULL, RSZ- ZERO DC. 
ЕК2412 = ЕЕЕ FF2424 = 8080 
ЕҒ2416 = FFF FF2426 = 8080 
ЕЕ2418 = 0 ۴2426 = 101 
ЕЕ2418 = Q0 
241۵ = 0 
--ЗЕТ R39-D FOR BOTTOM OF ЕМЕ SINE WAVE TO ZERO VOLTS ат TF-1. 


WAVE TO ZERO ат ТР. 
FOR 0 ТО +109 TRIANGLE 
AT ДРЕ 


HTTP, 


АТ ТЕ, 


Рас: 2 LIST VERSION 120281 3 4/11/83. 41:15:02 уа01004. DC 


85 CONNECT OSC 1-4 OUT TO ñb FADS ACCORDING TO CHART: 


Ф ANALOG BUS 8 16 17 18 19 20 21 22 23 P2 
12 13 14 15 


1.2 3-4 баба” BiG: まけ まま 242826 27 29 29 
(Sc MASTER . CHASSIS RESCAN CHASSIS 

LA لہ‎ . %% 421. +1. 
1 #18 422. a 
3 1% 2 Le 
4 20 #24 #4 


BOARD 1 HOARD 2 BOARD 1 BOARD 2 BOARD í 
FF2400 FF2800 FF24oo たどっ 9 の の FF2coo 


"9-4 99999799499 99999 е 


В PEM ILL. | 
НЕДА Tahle бе AO #3 AG x а и و‎ | 
p ez ص۲62‎ 


60 40 o 
очо 62 | 22 jn 
4q _ GT ill жазы 1. 
що 
ЧА 
4 


s AXES ТЕН таме. ва МКО. а. E РЕГ! РЕМ ЕУ 
ese = FF24 pd P. FAG 


— | id 4l¢ ))) 
EF аа I LG LL MOET 
SIE апп %% E Cleat % é ио ое ИЕ 
2۷ ie 2-0007 33 x 
ELT Teel 1 ESI ۱ 


LEE e DURO ка ء٤‎ Bit | 


РАСЕ 1 LIST VERSION 120281 3 3/27/98 11:83:08 МАП йй. FX 
ad FIXES 


жжж ТМРОКТАМТ!!! MUST БЕ DONE BEFORE FIRING ШР Ма0-100А1 xxx 


ЖРКОВЈЕМ: Fl +5 AND GND CONNECTED EY FCS. 


SOLUTION: CUT BETWEEN PIN 1 + 3 СОМЕ SIDE Fi. ALSO CUT NEAR C42 LEGEND 
AS SHOWN: 


Х = CUT 


4909 ?ееееееде ө 


ЖРКОЕЦЕМ: 5-15 CONNECTED TO FIN 7 ОҒ (0-32 + 34. 


SOLUTTON: СУТ OLD. CONNECTION TO PIN 7, JUMPER РТМ 7 TO РІМ 10, BOTH LCS. 


xPROELEM: SPARE DECODER ENABLED INSTEAD OF OSCILLATOR 3 + 4. 


SOLUTTON: КЕЧЕК FROM 1-22. 


*PROBLEM: CLS AND 12ت‎ STUFFED WITH 1000 INSTEAD OF 1.00۰ 


е TION: REPLACE WITH 10 0۳۴۰ 


т Рай. < LIST VERSION 120281 3 зи 2/83 11:33:08 VAODLOOA. FX 


# ЖРКОМ ЕМ: SHORT ОМ BOARD NEAR BOTTOM 1-58. 


SOLUTION: EXACTO! 


ЖРКОВЦЕМ: “RANGE OF HFOSC. 


SOLUTION: CHANGE VALUES: К14, RIS = 3. 9K Cll, Cló = 2000 f. 
NOTE: ON REV а BOARDS, PARALLEL 1000еҒ FROM ABOVE WITH EXISTING 
1000. 


ЖРКОМ ЕМ: INVERTED ELTS 4 + 12 TO MUX REGS. 


SOLUTION: " МАКЕ 2 CUTS БҮ 1-4 & 0-8: 
хе CUT 


U-3 U-8 U9 


| 
| 
i 
a C CUT 
اتا‎ 2 


[MM one sese ےا‎ e ез ее сен ене سب‎ лə... 


i 
: H 
1 


| 
| 
| 
| 
1 
і 
| 
| 
| 
| 
| СОМЕ SIDE 
1 

Ч B TO UO) = 3. 

AAMER U-81 = 4 TO リー イー 8. 

ка ДИМА 0-92. = S° TO 11-81 = 9. 

ten JUMPER U-81 ~ 8 TO 4-8 = 8. 


ЖӘНОЕІЛЕМ: 


SOLUTION : 


ЖОЕ ЕМ: 


SOLUTION: 


PROBLEM: 


SOLUTION: 


ЖЕКОВ.ЕМ: 


SOLUTION: 


3 LIST VERSION. 120281 3 uf 2/83 11:33:08 ۷۵0100, 


COMPONENT VALUE CHANGE, 


CHANGE RS1 AND R33 TO 3. 9K. 


PAK OUTPUTS LEFT OFF БҮ FCS. 
JUMPER 0-66 ~ 1 ТО U-77 = زی‎ 


c—JUMPER 0-64 ~ 2 TO 1-29 ~ 6; 
JUMPER 0-64 ~ 3 TO 0-29 ~ 8. 


CARRY ТМ WAS TIED TO +%, МОТ TO GND. 


CUT-TRACE U-37- = 7; JUMPER U-37.— 7 TQ. U-37 - 8: 


ЕРЕОМ SELECTS NOT CONNECTED EY FCS. 


JUMPER U-20, 0-21, 0-22, FIN 1 TO FIN 28. 
ENS. А7-20 - 1 TO U-20 - 28. 


FX 


доме, List Рог МАО OO VAO | Fuse 1 


SETS uen, E hot рі Fart мач Fark Tere —Desordsiorn 


7۵44 көзе көзе sire es өзек seos өзге көзе eee HEHE аана көне возе өзге көсе нне ежен көбе көпе еее FEES нина көзе өзек өзек HOHE еее өзен ii A 


Refer E 


f^. 1 
С“ 

У 

> 


ovy 2, ÛU ОЦЕ SOY CER Y. $. САРАССТОК 2010 Ur TEMP STABLE СЕКАМХО CARAC TUR 


2002 07 Жы 

AI (21919) 2-47 С битан СЕК: ве. санма ток 1000 РР ТЕМУ. STABLE CERAMIC CAU. OR 
— > 9 С. See сег, S; ub IOO РЕ VA "қ ТА Ur 

сіз-14--С 93 d ü ДА 30V СЕК CAPACITOR 21 UF CERAMIC CAFACTTOR 


CKL- 15 18914 0300Е. SWITCHING DEORE 

КА, 8, 21, 39, 37, 73. 93 7 RV МЕТ 7204р9-419-303З32ЕОТ BOURNS DEP TRIMMER РОТ ~ 57ا10‎ 201/۸014 AON 
ка, 4 Ра R 18M они LAAN ZW No qgescristion found in cross ret file 

R3, S z R 3. 9M OHM 1/4 27 Mo descrirtion found in cross ref file 


Ré 2 коз. ЗК OFM 1/493MW 2 Мо mcmescristion found in cross ref Cile 


ROL 13-19. 22-26 62 R LK UHM 1/44 2X RESISTOR 104 1/4W 2% RESISTOR 
кр, 30-39, ЗУ, 40-44 


46, 48-53, 55, 58-62, 
бубе, о6- of 1s =“ G. - 80, 
ср, 84 839, 91 


кіз, 20 2 R век UMM 1/49 ZZ Мо (лено OR Религия in ross rer Tile 
RAV 29, 35, 38. 15, 47, 16 К ЖОК UMM 1/4 Z% RES LS TOR LOK 17/4۷۰ 22% RESTSTOR 


AIRE £y نت‎ уе 
брана Gs Gas У وہ‎ / Ыы 


BL. 33, У), Фа 


КР1,2, 3 72. КЕ 3. ЗК OFM ЕСЕН БА TO RES МЕЛ 3. ЗК ОНА 10 FIN СОР RESISTOR NETWORK 
Sul | SW DIF 10 Me cesecedsuion Tour дал cross ref Tile 


М3:-8,121-212,16-27, 36. Ж 741-5377 IU. OC AL. REGISTER: MLTH E NC. E. 
38, 87 / 


Ls ] 1 74.5138 TC Te La DECODER 

(110.30 12 HLSLS No deseriebion found мл cross vef Pile 
00295 تچ‎ 45159 Мо cdescrirbtion found in cross ref file 
014,64 %2 Рал 01.8 Мо cdesoristuion Pound 1 1 bes ref file 
رت اتا‎ 40-31 à3 .ا74‎ 44 JC оста. EUS DRIVER 

019,23 ха DALE Û LC 12 EET DAC WITH ОР AMF 


00-22 3 2764 Мо севот i. E-. i. ru four in cross rer Tile 


124-27, 4243, 67-70, | 16 6 ще 16×1 ANALOG SW 、 


029-29,81 3 74ALSU4 LC НЕХ ТМУЕКТЕК 
© 


Ф Moore Вит 
i | | 
| | 


es ns, Ine. Í 


` VX V 
Change EIF cia = تر‎ сес Т6 


Chay C СИ; CIC = 7 と で と 7 5 


^ 


Ф "Cowsonent List foe 99010 0۵ Ране 2 


Kkeference Мо Verbal Ме, Мате Mark (ume Deser РТ car 


1131, 35 42 LOLS 0383 No gegseriebion found io cross ret tile 
e 030,34, 46, , 71: ЗИ Ô ЕПС BU DUAL ANALOG SHWETUMH 


© 033, 47-48, 60-61, 9 LE 347 No geseriebiorn found e cross ret Раде 
73-—73,900-09 


© 037, 39, 93, 55, 98, 65 © УЧИ Мо gescristion four in cross сев Tile 
04762; 74.90 4 ADS JH LC ANALOG МАЈА ЛР СЕК 

e Шоб, 759-76 3 ADS? 0 No mcGescristion found in cross ref file 

© USI = xL УЧ LG DUAL. Z4 МХМ DECODER 

Ui, 56,06: 78 я 746273 No deseriekion found in cross ref file 

Џез 1 7 SOQ AU QUAD Z-—ENPUT NAND GATE 

477, 98 2 КУДА: No deseriebion found in crass ref Tile A 

479 l 7 4L S32 Ic QUAD Z-XNFUT ОК GATE / 

480 1 k 29154 IC в ELT SERIAL NZ PARALLEL OUT REGISTER v) 

иза 1 71508 іс QUAD NEUT AND БАТЕ / 

91-—9:3, YS ^ 7455540 LE QO TAL BUS ОКОМЕК l^ 

094 1. 74:5/4а іс DUAL O ECL. Tct LI SX 

96-9 x ZO E Sand LC G ELT COMPARE OR Сы) 

199 1 74.502. 1 QUAD e LNPT МОК GAT: (X 


4100 1 74538 ILC RJAL 2-۷۳٢۱ мамо BUFFER W/OC OUTFLUT 7 


fins іі, Тот ۹4‏ ات 
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SUBJECT: DIGITAL OSCILLATOR WAVEFORMS PAGE: 1 


Тһе SINE/COSINE and TRIANGLE/CO-TRIANCLE digital waveform pairs 
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WAVEFORM FILE 
FILENAME WAVEFORM DATA BITS DATA BITS 

:2. . DWSINCOS.DO SINE 7-0 7-0 
:2.. DWSINCOS.Dl COSINE 7-0 7-0 
:2.. DWSINCOS.D2 COSINE 11-8 3-0 
SINE 11-8 7-4 

:2..DWTRICTR.DO TRTANGLE 7-0 7-0 
:2. -ВИТЕ СТЕ В 1 CO-TRIANGLE 7-0 7-0 
:2. 72ء‎ 72 CO-TRIANGLE 11-8 3-0 
TRIANGLE 11-8 7-4 


4 This Tile contains the erosramims for the бағар Су Овој J. J. 25 Њом ۴۱۷۱۲۱۷۰١ 

е decoding FAL СОЛА) for the Animation ООЛ و‎ Board 69901004) > 

OF OF 0204 OFOF OF OF opor DFOF OFUD OF OF ОЕОЕ OFOF 0702 OFOF 0207 OFF OOF ٣٣ 
Gand баба 0804 ОРОЕ паба OFOF баба FOE 0204 OFOF баба OFOF баба OFOF баба баба 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
ОЕОЕ oror ОЕОЕ OFOF QFE OFOF OFOF OFOF OFOF OFOF OFOF ОЕОЕ OFOF OFOF 020“ OFOF 
(FOF OFOF OF OF Qror QFOF oror oror OFOF FOE OFOF orar OFOF orar OFOF oras OFOF 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
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07 OF 
10 
0000 
0000 
0000 
0000 
0000 
0000 
0306 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


OF UC 
0008 
0000 
0000 
0000 
0000 
0000 
0000 
0502 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


цаца 
цици 
0000 
0000 
0000 
0000 
0000 
0000 
DRE üt 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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0“ 
Qr og 
0000 
0000 
0000 
0000 
0000 
0000 
oF DE 
OFOF 
0000 
0000 
0000 
0000 
0000 
0000 
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Рог 


OFOF 
080С 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


кг ost am rust 


oF OF 
OF OF 
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0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
OF OF 
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0000 
0000 
0000 
0000 
0000 


üFQF 
осос 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


Рог 


OF OF 
QF OF 
0000 
0000 
0000 
0000 
0000 
0000 
OF OF 
Qr OF 
0000 
0000 
0000 
0000 
0000 
0000 


003 
0804 
0000 
0000 
0000 
0000 
0000 
0000 
(200 
0000 
0000 
0000 
0000 


1000“ 


0000 
0000 


bine .) . 88 J. L. a5 J. 
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OF OF 
OFOF 
0000 
0000 
0000 
0000 
0000 
0000 
oF OF 
OE DE 
0000 
0000 
0000 
0000 
0000 
0000 


001 
9804 
0000 
0000 
0000 
0000 
0000 
0000 
0206 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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OF OF 
oF OF 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
OFOF 
0000 
0000 
0000 
0000 
0000 
0000 


070Е 
0804 
0000 
0000 
0000 
0000 
0000 
0000 
020Е 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


> 


OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 


F. Art. f. Cr 


0۳0 
0300 
0000 
0000 
0000 
0000 
0000 
0000 
020 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0010 
0900 
0000 
0000 
0000 
0000 
0000 
0000 
И И 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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FFI 
"EFI 

5 Е 
488 
"E 


Y Е 
мау “е 
ЕЕЕ 
EFE 
ド ド ド 
XXXX ХХ 

XX KXXX XXXX XXXX 
XXXX XXXX хххх XXXX 
XXXX XXXX XXXX XXXX 
KXXX XXXX XXXX XXXX 
хххх хххх XXXX XXXX 
ХХХХ XXXX XXXX XXXX 
XXXX KXXX XXXX XXXX 
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| 
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decocims FAL 


OF OF 
0500 
0000 
0000 
0000 
0060 
2000 
0002 


0000 


004 
баба 
0000 
9000 
0000 
0000 
9000 
Û Û Û Û 
ОЕОЕ 
OF OF 
1000 
0000 
0000 
Û Û Û û 
0000 
0000 


ОЕОЕ 
овце 
0000 
û Û Û Û 
0000 
0000 
0000 
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OF Qr 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
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OF OF 
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0000 
0000 
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ОЕОЕ 
OF OF 
0000 
0000 
0000 
0000 
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for 


OD OF 
баба 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 


HO E. for 


ОЕОЕ 
OF OF 
0000 
0000 
0000 
goog 
0000 
0000 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 


GF OO 
беба 
0000 
0000 
0000 
0000 
0000 
0000 
OF OF 
OF OF 
00010 
0000 
0000 
0000 
0000 
0000 


oF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
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OF OF 
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0000 
0000 
0000 
0000 
0000 
0000 
ЈЕДЕ 
OF OF 
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0000 
0000 
0000 
0000 
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oF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
006 
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0000 
0000 
0000 
0000 
0000 
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0000 
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0000 
0000 
0000 
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0000 
0000 
0000 
0000 
0000 
0000 
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0000 
0000 
0000 
0000 
0000 
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0000 
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OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
ОЕОЕ 
0FOF 
0000 
0000 
0000 
08000 
0000 
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КОЕ 
баба 
0000 
0000 
0000 
0000 
0000 
0000 
oF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 


ОЕОЕ 
даба 
0000 
0000 
0000 
0000 
0000 
0000 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 


£ This file contains the rrosrsmins for the Distitzl Oscillator Function 
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ozak ОКОП OOF ОЕОЕ oror OFOF OFOF OFOF 0F03 OFOF 030E OFOF 0702 OFOF OFOC OEOD 
өспе осов осос OFOF 0800 OFOF ОСОС OFOF 0804 0ror 0804 OFOF 0804 OFOF 080С 0806 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 GOGO 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 GOOD 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
ogge 0202 ОБОЕ OFOF ОЕОЕ OFOF ОЕОЕ OFOF 0200 ӨСІР OZOE OFOF 020Е OFOF 020Е 0606 
6000 0000 0000 oror 0000 OFOF 0000 OFOF 0000 ОЕОЕ 0000 OFOF 0000 OFOF 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
6000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 


A This Tile contains the programming for tne aciciress decodins FROM (077) 
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хххх 
XXXX 
хххх 
XXXX 1 
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epee 
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XXXX 
XXXX 
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XXXX 
XXXX 
XXXX 
XXXX 
XXXX 


FROM 


ЕЕЕЕ 
ЕЕЕЕ 
ЕЕЕЕ 
FFFF 
FFFF 
FFFF 
FFFF 
ЕРЕЕ 
хххх 
XXXX 
9000€ 
XXXX 
XXXX 
KXXX 
хххх 
XXXX 


FFFF 
ЕЕЕЕ 
ЕЕЕЕ 
Е ド F Е 
ЕЕЕЕ 
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ЕЕЕЕ 
FFFF 
XXXX 
XXXX 
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XXXX 
XXXX 
XXXX 
XXXX 
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Vp мау 


FEATURES 

е Low frequency drift with temperature - 50ррт/° С 

е Simultaneous sine, square, and triangle wave 
outputs 

е Low distortion - 1% (sine wave output) 

* High linearity - 0.1% (triangle wave output) 

* Wide operating frequency range - 0.001Hz to 
0.3MHz 

е Variable duty cycle - 2% to 98% 

* High level outputs - TTL to 28V 

* Easy to use - just a handful of external components 
required 


BLOCK DIAGRAM 


CURRENT (7 ہے‎ 8 
SOURCE COMPARATOR 
#1 


COMPARATOR 
#2 


0°C to +70°C 


INTERSIL, INC., 10710 N. TANTAU AVE., CUPERTINO, CA 95014 


Printed in U.S.A. 9 1980, Intersil, Inc., All Rights Reserved. 


(ORIGINNAU) 


Precision Waveform 
Generator / Voltage 
Controlled Oscillator 


GENERAL DESCRIPTION 

The ICL8038 Waveform Generator is a monolithic integrated 
circuit capable of producing high accuracy sine, square, 
triangular, sawtooth and pulse waveforms with a minimum of 
external components. The frequency (or repetition rate) can 
be selected externally from .001Hz to more than 300kHz 
using either resistors or capacitors, and frequency 
modulation and sweeping can be accomplished with an 
external voltage. The ІСІ 8038 is fabricated with advanced 
monolithic technology, using Schottky-barrier diodes and 
thin film resistors, and the output is stable over a wide range 
of temperature and supply variations. These devices may be 
interfaced with phase locked loop circuitry to reduce 
temperature drift to less than 50ppm/? C. 


CONNECTION DIAGRAM 


SINE WAVE 
ADJUST 


SINE WAVE 
OUT B 


TRIANGLE 
our (3 


DUTY 
CYCLE 
FREQUENCY 
ADJUST 


SINE WAVE 


ICL8038 007م‎ 


11 V OR GND 


TIMING 
CAPACITOR 


[9] SQUARE WAVE 
OUT 


FM SWEEP 
INPUT 


(408) 996-5000 TWX: 910-338-0171 
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ICL8038 INTERSIL 


MAXIMUM RATINGS 


Supply eng ß VEU: +18V or 36V Total 
Power Disse „„ امس‎ mega 750mW 
Input Voltage (апу ріп) ......................... Not То Exceed бирріу Voltages 
۶۶ر ابی ]وت لند‎ ۶ 9 ۳8 25тА 
Output Sink Current (Pins З апа 9)........................................ 25mA 
Storage Temperature Range ................................... -65 С to +125 С 
Operating Temperature Range: 

8038АМ;8038ВМ. . 77 -559С to +125 С 

8038АС; 80388 0. d ves ER 0°C to +760 
Lead Temperature (Soldering, 10 sec) ................................... 300°C 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


NOTE 1: Derate ceramic package at 12.5mW/°C for ambient temperatures above 100°C. 


ELECTRICAL CHARACTERISTICS 
(VsuPP = +10V or +20V, Ta = 25°C, RL = 10К0, Test Circuit Unless Otherwise Specified) 


ЕРЕ 8038СС зозввс/вм 8038AC/AM 
SYMBOL| GENERAL CHARACTERISTICS MN | Tve | мах | мм түр | мах | мм | тур | мак | UNITS 


С Vsuee [Supply Voltage Operating Range | | | | „FFF 
Ry La lg 
[УЧУ | Dual Supplies — | | | #16 | 25 | [sisl E 
; x ha i O Î 
оро و‎ — — |___| 12 | 15 | T 12 | 15 | та | 
—— гозвас, 803880 803866 | | 32 | 20 | | 1? | 20 | | 12 | 20 | мА | 
FREQUENCY CHARACTERISTICS (all waveforms) 
fnax [Maximum Frequency of Oscillation [100,000] | [0000 | [оў | | | 


Af/AT аре Г OR SSE = 
Af/AV | Frequency Drift With Supply Voltage = | es тең 

| یسل‎ | зоо 7 
OUTPUT CHARACTERISTICS 


Square-Wave 
loLK Leakage Current (Ма = 30V) 


| も — Ға Time (Ru = 4.7kt» F 
[— — — duty Cycle Adjust F 


а apasi‏ 277 سح 
Amplitude (RTRI = 100К0) 0.30 XVSUPP‏ 
nen eae i E T живи = ВИ И‏ 


Output Impedance Поџт =ота | |20) | |20) | |2 | | | 


Sine-Wave 
Amplitude (RsiNE = 100К0) 0.2 0.22 au 22 xere 


— ново = мога 08 [07 | 15 | * — 
— Adjusted (Use Fig. 85) ppp eee БЕ E 


NOTE 2: Ra and Re currents not included. 

NOTE 3: Vsupp = 20V; Ra and Нв = 10К0, f = 9kHz; Can be extended to 1000.1. See Figures 13 and 14. 

NOTE 4: 82kN connected between pins 11 and 12, Triangle Duty Cycle set at 50%. (Use RA and Вв.) 

NOTE 5: Over operating temperature range, Fig. 2, pins 7 and 8 connected, Vsupp = +10V. See Fig. 6c for T.C. vs Vsupp. 
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* TEST CONDITIONS 


| PARAMETER ——  — | RA | ва | R | ci | 
into Pi 
Maximum Frequency of Oscillation i 
Sweep FM Range т | ion | okn | 100 | 33nF | Ореп | Frequency at Pin 9 
10k0 
Triangle 
| Leakage болото | а | кї | | 33nF | Closed | Current into Png | 
MIN 


Total Harmonic Distortion 10kQ 10К0 100 Waveform at Pin 2 


NOTE 1: The hi and lo frequencies can be obtained by connecting pin 8 to pin 7 (fni) and then connecting pin 8 to pin 6 (fio). Otherwise apply 
Sweep Voltage at pin 8 (2/3 VsuPP +2М) € VswEEP € Vsupp where Vsupp is the total supply voltage. In Fig. 2, pin 8 should vary 
between 5.3V and 10V with respect to ground. 

NOTE 2: 10V < V* < 30V, or +5۷ < Vsupp < +15V. 

NOTE 3: Oscillation can be halted by forcing pin 10 to +5 volts or -5 volts. 


DEFINITION OF TERMS: TEST CIRCUIT 


Supply Voltage (VsuPP). The total supply voltage from Vi to V. 
Supply Current. The supply current required from the power supply 
to operate the device, excluding load currents and the currents 


through RA and Re. o +10V 


Frequency Range. The frequency range at the square wave output 
through which circuit operation is guaranteed. 
Sweep FM Range. The ratio of maximum frequency to minimum 
frequency which can be obtained by applying a sweep voltage to pin 
8. For correct operation, the sweep voltage should be within the 
range 

(2/3 Vsupp + 2V) < VSWEEP < VsUPP 
FM Linearity. The percentage deviation from the best-fit straight line 
on the control voltage versus output frequency curve. 
Output Amplitude. The peak-to-peak signal amplitude appearing at 
the outputs. 


Saturation Voltage. The output voltage at the collector of Qo3 when 
this transistor is turned on. It is measured for a sink current of 2mA. 


Rise and Fall Times. The time required for the square wave output to 
change from 10% to 90%, or 90% to 10%, of its final value. 


Triangle Waveform Linearity. The percentage deviation from the 
best-fit straight line on the rising and falling triangle waveform. 


Total Harmonic Distortion. The total harmonic distortion at the sine- 
wave output. 


ІСІ.8038 


o -۷ 


TYPICAL PERFORMANCE CHARACTERISTICS 


20 1.03 


- > 
9 1.02 91. 
Б ш ш 
ш 2 2 
ш 15 91.01 91. 
5 с с 
u. u. 
o а 1.00 a1 
> ш ш 
а м м 
& 10 20.99 20. 
の 三 > 
с c 
O 0.98 So. 
= = 
5 | | 
5 10 15 20 25 30 -50-25 0 25 75 125 
SUPPLY VOLTAGE SUPPLY VOLTAGE TEMPERATURE °С 
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THEORY OF OPERATION (see block diagram, 
first page) 

An external capacitor C is charged and discharged by two 
current sources. Current source #2 is switched on and off by 
a flip-flop, while current source #1 is оп continuously. 
Assuming that the flip-flop is in a state such that current 
source #2 is off, and the capacitor is charged with a current I, 
the voltage across the capacitor rises linearily with time. 
When this voltage reaches the level of comparator #1 (set at 
2/3 of the supply voltage), the flip-flop is triggered, changes 
states, and releases current source #2. This current source 
normally carries a current 21, thus the capacitor is 
discharged with a net-current | and the voltage across it 
drops linearly with time. When it has reached the level of 
comparator #2 (set at 1/3 of the supply voltage), the flip-flop 
is triggered into its original state and the cycle starts again. 


INTERSIL 


Four waveforms are readily obtainable from this basic 
generator circuit. With the current sources set at | and 21 
respectively, the charge and discharge times are equal. Thus 
a triangle waveform is created across the capacitor and the 
Нір-Нор produces a square-wave. Both waveforms are fed d» 
buffer stages and are available at pins 3 and 9. 

The levels of the current sources can, however, be selected 
over a wide range with two external resistors. Therefore, with 
the two currents set at values different from | and 21, an 
asymmetrical sawtooth appears at terminal 3and pulses with 
a duty cycle from less than 196 to greater than 99% are 
available at terminal 9. 

The sine-wave is created by feeding the triangle-wave into a 
non-linear network (sine-converter). This network providesa 
decreasing shunt-impedance as the potential of the triangle 
moves toward the two extremes. 


Performance of the Square-Wave Output 
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Performance of Triangle-Wave Output 
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Performance of Sine-Wave Output 
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VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
| PIN # | SIGNAL NAME PIN 4 SIGNAL NAME 
GND 


| 
| 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


(Page 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
ШЕН SIGNAL МАМЕ РІМ # SIGNAL МАМЕ 


* Denotes active LOW 


RB - RASTER RELATIVE BLANKING 
VI = VERTICAL INTERVAL 

VR = VERTICAL RESET 

HR - HORIZONTAL RESET 

ZR = 2 RESET 

HI - HI-RESOLUTION SYNC MODE 


VALE- VERTICAL AXIS LOCATE ENABLE 
НС = HORIZONTAL CLAMP 
LHC- LO-RESOLUTION HORIZONTAL CLAMP 
BKG- BLANKING TO CRT 
- SECTION ADDRESS LINES 


LB LO-RESOLUTION BLANKING 
SB SCREEN RELATIVE BLANKING 
FI FIELD IDENTIFICATION 


VAL- VERTICAL AXIS LOCATE 

PRHR- PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
| GHR- GRAPHICS HORIZONTAL RESET 
48 НВ = HORIZONTAL BLANKING 


hs Cile сор ги the fixes Гос МСД ОО. ALL chansos ie Lihis Гаје 
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` 


1) Реса ће; 


2) Problem: 


FTO LEN:‏ رت 


3) Егощ HEM: 


2) Роме: 


6» Froblem: 


大 


$) Русије: 


The satt МНО arma МЕД need Фо me tever 


excerh gu Waters. 


Gut wire Pram Ge on solver side. 
Qut wire Prom ЛА В on solder side. 
Solder .umser from М8/-о to 4بتا‎ а. 
Solder плакат Prom аи? تنا‎ МИРА. 


SOC VET WIE e 


The зъзав е рмааобо aria ОРА АШ Ж reed Lo de rever gic. 


Cut wire on LEFT side or МЕЈ on solder side. 


Curt wire fram Ublt5-L0 on solder side. 
older رہ ٹل‎ Prom ШЕЛ to Uu. - J J. 
Solder Gumeer from URLS- L0 to UE1LO…133. 


Мо ула جا[‎ or bine КАМ decoders ° EAT EES irem. 


Solider Jantar tron КЕ 
ЧЕ 


REL“ Lo JEG. 
Sobre Jameer Crom REC 


(G J. 
(5125-10 to da-. 
LC nme ОСА smendg be ОМА КМ ОЛД ги а 


Cub wire on АЙДИТ side of UCA“ on solder ead 
Gut wire ELON UC ом solider و‎ . ite 
Solder immer Prom UCZV9-Z to ЦЗ. 
Solder Jumser from UCSIiI-l to UCZZ-1l. 
Soler „лаг Prom ULBL Uto ЦА 


Тесная Ома МЕКА о seges Tash) so pit о of 
с рег. 


Solder Jimar Trom UE РА o „ass. 


Kegel лъва torn Ui d. cet moles snc богине ore 
irk wr caries. 


Witte кызыгу اتا انا دانتا‎ switcn ESOT Eee dss: 


0 (J ihr Е: 


(12 CX 63) 
0 0 0 
(NU) (Con (NO 


mé oof Dies КУЛИ M 


©; 


Liner ОМ mori 


wee аған 


Fees 


Hole ا‎ shold пе connected Lo bhe Меле les Corrected switcn contact 
Hole Z. snowle te connected to tie Connan witen contact. 
Ноје 3 ъпо ид we connected to the iMovmalls Deen въ LET ССИ С, 


Кезо КИМ DYAOCI end write X/0 DVACK were rever sec. 


Cub wire From ЦС om solder ice. 
Cub wire from Ua 10 on solder side. 
Solder „лли From UCLiz-id to . U. 


Bolder „лату Prom Wade? to ЈИ. 


Таза лат Ghat intverfece Loe ГИН БУУЛ, 40 bo tie 
didn V neve tne oubeut (гүз н ш eco]. 


Local sba лл 


Eos: Curb wice Pram ЦО сил зле £u c. 
Qui wire Pram ШОУ on comrorner sic. 
Solder jJumser Tram UF“ to ЦОЯ. 
Solder meer Prom ОЎ to. ИЗ . . 
| лт Pram UDA ba Ubz7-*9. 
ми Prom UALS 8 to UDZ-Vv. 
Solder Gumeer Trom ЫС ЗУ фо Мит. 
Soler Gumeer Prom UCIS- to UDZ 1۰. 
Solder Jumper Prom (011-10 to UALY™ALO. 
Solver Jumper Prom Whe Vo UAL 97. 


Фу chem: КЗ arm КӨШ reversed ог (МОРУ 4а cnr. 


aioe: Gub wire Pram Woke ar сиви и, side. 
Curb wire Prom DUDI-) on اتا انت‎ sco. 
Solder ear Prom UDl-ó bo енот 1.6. 
Solder салаға Prom (01-8 to Ше 2 


109 Problem: REN enc ЈЕО tied Vosetner on (М5991 48 ana ث1ت7‎ ۵ 


eri LALE era LI A h on solder side. 
Curb wire between 401-23 sn UDG-ZÜ on solder side. 
(ды wire between UWOS 20 ena аа or зоре side. 
Solder ту From T) A. A. о 403-20. 
Solder JJüumken Prom, ЈОЈ to Пот 


Бім: Curt wire л даре 


Oha ет, Ensmle inet on 99196 is Рова L. l. er losdc sna ib wes bieri 


tO aroi. 


— 
ы? 


Fix: Gub wire hbhebween ША sna Л L3 on solder siede. 


ra Lem: губи таи schknolcegd:se^d Level decoder wired J. rr, dss 
to drbterrurt response” СУ t . сле. 


= 
~ 
~ 


4 


Бім: Guk wire From UüG3-l on solder side. 
Solder Jameer Pram Lor-7 Фо Ek 


1395 кто Ден: When Multi-Wire reversed Une rower and ground on tine МА) 
chies: Lhes forsot boa chanse tne wired sroünnmc connections Go 
tne mine on bhe chies. Comes sine сыз, snowed neve begen sounded 
Were died to VGL. 


rix: Cut wire Prom ЈЕ on solder sine. 
Cork wire from UA or soler аса. 
Cub twa wires Prom LEE on solder side 
Solder ameer Prom Ub Фо Ube. 
solder „Јалти From ШЕФА bo МО. 
Solder „лает“ Tron Jeez bo UE ウー 有り. 
Solder ner Pron ЈЕ O cto URE БАҒА 


14) Froolem: Multai-wire mis-wired UUWE to tne (vont гле losic. 


Fix. Сол, wire on BOTH sides of 4-13 on solder side. 
Solder Jüumsen Tron ШЕФ. bo Ukae. 
solder Jumeer Prom (J, A. LO تا‎ 1545-13. 


15) There io am AOC EN 5LLTCH оға bhe СЛАМ Line of tne 
AMY Фо фа. Тиль caused s second гем, reauest to follow 
Тале ena of the Tirsh reauesh. (ne Cix wes bo insure Line 
TEGQuecths sre eb leash ZüÜürns Lon. 


горен: 


Curt wire on BOTH sides of USLOE on solder sic. 
Curb wire from UGLiO-1 omn solder side. 
Gut wire from Ш610-3 on solder sic. 
Cut wire Tron UGlü- on solder side. 


=. 
` 
os 


PELIET о ти rom САЦ c سالا‎ Uns. 
Solder Jumeer Pron 4619-33 to 4610-31. 
Solder JPN БЕТТЕН UG Ue to ЦЕЛИ da. 
Solcer ти о Prom UN Uto 4610-19. 
Solder Әмет trom ШОК to Ulises. 

Solder „имлиеег Prom (5115-4950 Wel Orr.‏ یں 
UAL‏ نا „ . Solder ier Pram UG‏ 
.ظافلا From ТЕРЕ LO‏ حر سدال Solder‏ 
Solder „лик Tram Jese LO UALS,‏ 


+ 


<. 

1. 

2 

169 Frotlem: ВОХО гом be a ТГ. TE. судна and в ANN was need on 
Vo Line. LL needs نا‎ have a ваза. — 


Fix: Solder heer Prom UG- ba Ker . . 
1?) горен: UCS2 ned sins 8 era 10 reverse 


EAN: Gut wire on BOTH sides of р on solder side 
бы wire Грош U03210 On Sacer side 
Solder Jumren Prom ЦО Xo ЦДВ.“ 
Solder معسال‎ from UCU to 4638-10. 
Solder Jumrer Prom МО to UCOZ-1U. 
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Lemm rn . east Loris 
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0909 
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QFOF 
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0000 
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0000 
0000 
0000 
0000 
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01000 
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0808 
0103 
OF OFF 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
1000 


0303 
0000 
0000 
0801) 
0в09 
OF OK 
OF OD 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


file conmtsdins 
Liber Расе Bosra 


0303 
0000 
0000 
0808 
0909 
oF OF 
OF OF 
oF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


aye FONT И 
СМОЛ ООА. 


0303 
0000 
0000 
0008 
0909 
OF OF 
OF OF 
0 OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0303 
0000 
0000 
0808 
0909 
0 
OF OF 
0E OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0303 
0000 
0000 
0808 
0909 
00 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


for 


0303 
0000 
0000 
0008 
0901 
0 OS 
0607 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


‘Line 


0303 
0000 
0000 
0808 
0909 
OF OF 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


MERGER UG Reouoosteor 
+ 


0303 
0000 
0000 
08098 
090% 
DF OF 
Qr OF 
00 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0303 
0000 
0000 
0808 
0909 
OF OF 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0:30:3 
0000 
0000 
0808 
0909 
OF OF 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0303 
0000 
0000 
0808 
0909 
OF OF 
OF OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


GG) 


0303 
0000 
0000 
0808 
0909 
oF OF 
OFOF 
DE OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


Пила‏ ات 


0303 
0000 
0000 
0808 
0909 
OF Qr 
QFOF 
OF OD 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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0000 
0000 
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0909 
OF OF 
O OF 
OF OF 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


` ө G o е © е © е е е е е е е е е © © © ө 


€ This 
Lm irn. L. A. cor 


01.01. 


0000` 


0000 
0000 
0101 
0405 
00010 
0000 
осос 
0000 
0000 
0000 
0000 
0000 
012015 
000С 


0101. 
0000 
0000 
0000 
0101. 
0505 
0000 
9000 
000 
0000 
0000 
0000 
0000 
0000 
012010 
01200 


0101 
0000 
0000 
0000 
01.01. 
0505 
0209 
0000 
осос 
0001) 
0000 
0000 
9000 
0000 
0000 
0000 


Tile vorbei 185 
Toter Расе Board 


0101 
0000 
0000 
0000 
01.01. 
0505 
0200 
00015 
0COC 
0000 
0000 
0000 
0000 
0000 
0200 
012012 


Une Posty BMT for 


0101 
0001 
0000 
0000 
01.00 
0505 
0000 
012012 
осос 
0000 
0000 
0000 
0000 
0000 
00010 
ОВОС 


01.01. 
0000 
0000 
1000 
01.01. 
0505 
0000 
0200 
цици 
0000 
0000 
0000 
ооой 
0000 
0000 
08010 


01 01. 
0000 
0000 
0000 
0100 
0505 
0200 
00015 
осос 
0000 
0000 
0000 
0000 
0000 
(13013 
ODOC 


0101 
0000 
0000 
0000 
01.01. 
01.05 
0DOD 
00010 
000 
0000 
0000 
0000 
0000 
0000 
0200 
0000 


Line 


(UCET0082. 


0101 
0000 
0000 
0000 
0101 
0505 
ODOC 
01200 
цици 
0000 
0000 
0000 
0000 
0000 
005010 


OCOD 


A 


МЕКУ Dnus 


0101 
0000 
0000 
0000 
01.01. 
0205 
0500 
01500 
UOC 
0000 
0000 
0000 
0000 
0000 
0000 
0200 


0101. 
0000 
0000 
0000 
0101. 
05305 
01201 
012012 
OCU 
0000 
0000 
0000 
0000 
0000 
OCOD 
OCOD 


تہ مود ایر Xrvb er‏ 


0101 
0000 
0000 
0000 
0101 
05:05 
0200 
00010 
00506 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0101 
0000 
0000 
0000 
0101 
0505 
0500) 
0000 
асос 
0000 
0000 
0000 
0000 
0000 
00200 
OCOD 


CUED on 


0101 
0000 
0000 
0000 
0101. 
ИШ И 
0000 
012012 
QCOC 
0000 
0000 
0000 
0000 
0000 
0000 
0200 


0101. 
0000 
0000 
0001 
01.01. 
0505 
0200 
012010 
цици 
0000 
0000 
0001) 
0000 
0000 
0800 
080% 


зе 


0101 
0000 
0000 
0000 
01.01 
0505 
0201) 
012015 
цици 
0000 
0000 
0000 
0000 
0000 
01200 
012010 


Commeonerrk Lost Тот ۸)1 68 


[чоет ег NO #5 


„ЈЕ Дре По 22 
„Лиза 
„ЈЕ 


H 


си 


Ра 


КА, кота 


ксі» КОЛ 


RI ALT -, REIS. АР, 


EEG d. 
SUmR1-17,8UE ix G. A, 
ӨШ; 15-16; ЭЕ, 4-3, 
SUE S =Z, SU6ÓT-6; 3-2 
SUn^nlis-i9,SsUliS5-18, 
5002-3, angi 9:315. 
12-32,5006-8, UE 2-3, 
12-90479 90641-2, 
10:-13 

SUE 3-3. SUGZ 

5461, Suri. sur 3, $463 
ЗИЛ. 

SUDS 

сЕ TLE 

SHI 3 

омы 


SW 


SW 


Total 


4 


ó 


47 


“٢۰. Мате 


C 47UF 204 там 
С. 2UR SUV CER Ж 


4 SCOTCHFLIEX Чокаи 


Ji 4.8 

Р SCOTCHFLEX 40 

K 3. ЗК OHM 1/44 Z 
К ік OHM 1:76 «А 


KP B. SK UNM ВАВА 


DTP SOUKETI-Z8. ST 


Оте ВЕКЕ ТНА 91-5 


DIF SOCKET-zZG 51 
DIF SOUKEI-16 ST 
DIP SOCKET BT 
DIF ЗОСКЕТ-Е ST 
DLE SOCKET -@4 ЭТ 
SW DIF 
зи DIF S4 
SW DLP HZ 


ЗН РЕ SPDT 


Кабо Tere lte ch . кеф or 


сама ток 


ИЗА TOR 


JACI 


JUPE К ELE 


JURE Est 


JUPITER ELE 


„МЕРЕ ВК 


JUMPER Е 


FLUG 


RESTS TOK 


Rk 0S ШОХ 


RES МЕТ 


SOCKET 


SOCKET 


SUCHE 1 


ЗОСКЕ f 


SOCKET 


` 


4 
“ 


CO 25% өзе өзен өзе нова өзек өзек вино өзе еее өзге вина өзек үйек возе екен езен өзен өзен екен вота нона оная нене вина өзек енен رر‎ nnn 


47 ШЕ вом TANTALUM 


Сага e 


О UF ОМ CERAMIC CAPACITOR 


40 нам клони. ANGLE 


10 PUN JUMPER ЕК 


14 BN ЈОМКЕК ЕК 


4 РТМ АМ. BLOCK 


“КАЧ JUMPER EL 


18 FIN JUMPER EK 


40 FORN CONNECTOR 


SOLVER TAL.. HEADER 


3. 3K OHM 1/44 2% RESISTOR 


LK 1/44 2X КЕЗІЗТОК 


sos COH 10 FIN ۳ 


#0 FEN SOLDER TALL. 


14 HUM SOLDER TALL 


260 FOUN SOLDER та. 


16 РІМ SOLDER ТАЈА 


40 РОМ SOLDER TALL. 


No Maser 1۳ d. hr РАИ diim cross 


SUCKE.T 


ЗИТ 


SWATCH 


SWITCH 


SWITCH 


24 Рам SOLDER TALL. 


RESTS ТОК NETWORK 


DLE SOCKET 


SOCKET‏ "نا 


Те SOCKET 
DIF SOCKET 
DIF SOCKET, 
ref file 


DIF SOCKET 


8 POSIT CON DIF ИЛТ 


4 РОБІТІОМ ОХР SWITCH 


2 POSITION DIF SRWTTLN 


ЗЕ PUSHBUTTON SWITCH 


lesen 


Canmeonerrk List Tor 


Reference No” s 


al-, 12-17. UGS 


а AS T: 


r 


Ue 0-41. 11129061907 


МАЈЕ, Ut1z-13 


UAILS.: ЦЕНОВ 


UE デー っ の こら 


Lp 


Up « 


URIS: 0С11,21,МЕ12, 


Ur S. 4611 


ше 1617, 4018, 20, 268, 


UCL. ЏЕ t 


CZ. 7. 29, UES 


UEZ ШМ 


Обо, 30-31 


Се, 17 


じじ ソート 0 0 プー 9353 2074 


4614, UD7, UF 4 


UGLY 


Ш, 451.0 


BS 


Li 


UD 


ШЕ 


004-235, UGS 


ڈتالا 


VOCE 6 


Теле 


Y 
V 


ó, 


fi 
V 


3 


Masri (Name 


Vu سا‎ 821 


1: 
Kev 


Z4. TU 


743240 
24502 
“4.80 
7415244 
ШЫРАҒЫҢ! 


2 の し で 2 の 1 ツ 


748139 
Z 4.530 Û 
74538 
74.510 
УЫ EA: 
74۹ 
7 Al. 882 
745260 
РАША 
2457 4 
19% 16 
Галеба 
701 
7 4L S245 


り MHZ OSC 


Fart Tyee Deseori ekion 


А; в ШІЛ ۷ 


AA OC fl. GUS ۹ا انا‎ 


оста. BUS DREE‏ سال 

XC QUAD Z-—EMEWT МОК БАТЕ 

GLAD. «та мешт AND GATE‏ سال 

上 よじ OC Га. GUS DRIVES 

LE ома ADDRESS GENERATOR 

LC QUAD REGISTER W/TWO S-STATE ОМТЕЦТӘ 


よじ НЕХ ТМУЕКТЕК 
IC QUAL ТЫРЫ МОК GATE. 


LE DUAL. Z- - LENE ОЕСОВЕК 


よじ QUAD Z—ENPUT NAND UATE 


~ 


LC QUAD 24 меш NAND BUFFER 14200 OUTI"UT 
よじ ۲٢۳۷.۸ ЫЕ Зе UNIT NAND САТЕ 

IC IFA. Fl. E. SENEUT амо GL. 

IU Q ЕЛШІ SERIAL. ANZ FOLE. OUT REGIS TER 
JC QUAD МА ок GATE 

Lic DUAL. МАЈ NOR GATE 

LU DUAL. D F. . A. F. El. Cl 

LC DUAL تا‎ ВА ОЈ 

LC I. E. E. E. CUNT ROL LIEK 

LC TEE 4898 EUS ОКА 

IC IEEE-q499 виз 1۳۷ 

41% QC FOL. BUS ТАМ ШЕМЕН 


USCILLLATOR 5 MHZ OCSILLATOR 


Component hist Tor 


Reference. МО ts 


ШЕ 


Whitten J. 


VOX О ое 


Total 


a 


Маме‏ بات" 


75.566 


[idi Û 3 6 


7 Al. 8170 


7415530 


745138 


FALT eke 


(Mtr d 5 à 


Fash (ае 


10 


سال 


سال 


XC 


LC 


よじ 


よじ 


ager doeet d ern 


QUAD ERNEUT ЕХОК GATE 


AKKB STATIC кам 


QUAL REGISTER WAZCL ЉАК 


ЗМР мамо се пе: 


3-10-8 ІСІМЕ DECODER 


LORA РА. ЫЫ ARRAY 


МАЛ ЕЈ T CONTROLLER 


BOARD МЕК, 


1 | 
119 1 
ы A 139 


VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE SOLDER SIDE 
PIN # | SIGNAL NAME PIN 4 SIGNAL NAME 
| GND | 


GND 


GND 


NOTE: Pins 17 through 66 are not bussed across by the backplane. 
ALL other pins are. 


(Раде 2) VERSEFX J2/P2 PIN ASSIGNMENTS (MODIFIED VERSABUS) 


COMPONENT SIDE 
PIN % SIGNAL NAME PIN + SIGNAL NAME 


SOLDER SIDE 


* Denotes active LOW 


RASTER RELATIVE BLANKING 
VERTICAL INTERVAL 

VERTICAL RESET 

HORIZONTAL RESET 

Z RESET 

HI-RESOLUTION SYNC MODE 
VERTICAL AXIS LOCATE ENABLE 
HORIZONTAL CLAMP 

LO-RESOLUTION HORIZONTAL CLAMP 
BLANKING TO CRT 

SECTION ADDRESS LINES 
LO-RESOLUTION BLANKING 

SCREEN RELATIVE BLANKING 
FIELD IDENTIFICATION 

VERTICAL AXIS LOCATE 
PROGRAMMABLE HI-RESOLUTION HORIZONTAL RESET 
GRAPHICS HORIZONTAL RESET 
HORIZONTAL BLANKING 


CODE CA&LE то GRAF 
І-4 


PARALLEL TIME CODE DATA OUTPUTS (42 pin Female MRAC) 
29 Bit Parallel TTL Lines (Parallel to Readout 


Display) 
PIN, BCD TIME CODE 
АЙ COMMON 
29 B VFRAMES: 1 
ろう で “FRAMES: 2 
27D “FRAMES: 4 
ЗГЕ レ FRAMES: 8 
30F “FRAMES: 10 
24 H FRAME S: 20 
294 DROP FRAME CODE 
K COLOR LOCK FLAG 
26 Leto “SECONDS: 1 
25 M eec SECONDS: 2 
2 N ۴۷۰۶ SECONDS: 4 
13 P 6 SECONDS: 8 
2 2 в REP SECONDS: 10 
21 S 600909 SECONDS: 20 
20 T ۸ھ‎ SECONDS: 40 
22 U б ЗЕ FIELD FLAG 
ie v | MINUTES: 1 
|7 MO MINUTES: 2 
16 X Hu MINUTES: 4 
/ Y で パン MINUTES: 8 
/2 2 ٣۴۰٣ص‎ MINUTES: 10 
| АА ОКО MINUTES: 20 
вв O MINUTES: 40 
2 cœœ a 一 一 COMMON 
10 一 DD АСК HOURS: 1 
а —ЕЕ HOURS: 2 
2--БЕ | HOURS: 4 
> 一 HH HOURS: 8 
ال‎ HOURS: 10 
= KK HOURS: 20 
39 LL-! COMMON 
“YO MM 14 COMMON 


КЕМОТЕ IN/OUT CONNECTOR (26 pin Female MRAC) 

18 Lines for remote switches, tallies, and a test 
oscillator control; 1 pulse per frame signal; 1 pulse 
per second signal; 20 volts DC unregulated for tally 
lamps. All switches are momentary to common except 
TEST, DIRECTION, and USER BIT SLAVE switch. All lamps 
have %20 volts unregulated as common connection. 

PIN DESIGNATION 
RUN SWITCH 
HOLD LAMP 
RUN LAMP 
LOAD SWITCH 
RESET SWITCH 
DROP FRAME SWITCH 
NON DROP FRAME LAMP 
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- SIE くく の ンク 
REVISIONS usus, „В 
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в file сога 18۹۶ 
the Console Connect Hoard 
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SAFETY SUMMARY 
SAFETY DEPENDS ON YOU 


The following general safety precautions must be observed during all phases of operation, service, and 
repair of this equipment. Failure to comply with these precautions or with specific warnings elsewhere 
in this manual violates safety standards of design, manufacture, and intended use of the equipment. 
Motorola Inc. assumes no liability for the customer's failure to comply with these requirements. The 
safety precautions listed below represent warnings of certain dangers of which we are aware. You, as 
the user of the product, should follow these warnings and all other safety precautions necessary for 
the safe operation of the equipment in your operating environment. 


GROUND THE INSTRUMENT. 

To minimize shock hazard, the equipment chassis and enclosure must be connected to an electrical 
ground. The equipment is supplied with a three-conductor ac power cable. The power cable must either 
be plugged into an approved three-contact electrical outlet or used with a three-contact to two-contact 
adapter, with the grounding wire (green) firmly connected to an electrical ground (safety ground) at the 
power outlet. The power jack and mating plug of the power cable meet International Electrotechnical 
Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 


Do not operate the equipment in the presence of flammable gases or fumes. Operation of any electrical 
equipment in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove equipment covers. Component replacement and internal adjust- 
ments must be made by qualified maintenance personnel. Do not replace components with power 
cable connected. Under certain conditions, dangerous voltages may exist even with the power cable 
removed. To avoid injuries, always disconnect power and discharge circuits before touching them. 


DO NOT SERVICE OR ADJUST ALONE. 


Do not attempt internal service or adjustment unless another person, capable of rendering first aid and 
resuscitation, is present. 


USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-Ray Tube (CRT) causes a high-velocity scattering of glass fragments (implo- 
sion). To prevent CRT implosion, avoid rough handling or jarring of the equipment. Handling of the 
CRT should be done only by qualified maintenance personnel using approved safety mask and gloves. 


DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any 
unauthorized modification of the equipment. Contact Motorola Microsystems Warranty and Repair for 
service and repair to ensure that safety features are maintained. 


DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. You should also employ all other 
safety precautions which you deem necessary for the operation of the equipment in your operating 
environment. 


WARNING 


Dangerous voltages, capable of causing death, are present in this equipment. Use extreme 
caution when handling, testing, and adjusting. 
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Unless otherwise specified, all address references are in hexadecimal 
throughout this manual. 


An asterisk (*) following the signal name for signals which are level 
significant denotes that the signal is true or valid when the signal 
is low. 


An asterisk (*) following the signal name for signals which are edge 
significant denotes that the actions initiated by that signal occur 
on a high to low transition. ار‎ 
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CHAPTER 1 


GENERAL DESCRIPTION 


1.1 INTRODUCTION 
This manual provides general information, hardware preparation, functional 
description, and support information for the M68000 32K, 64K, and 128K Byte 
Dynamic Memory Modules. 
1.2 FEATURES 
The features of the memory module include: 
32K Byte Dynamic Memory Module 
. 262,144-bit storage capability (max.) 


. 16,384 16-bit word storage capability 


64K Byte Dynamic Memory Module 


. 524,288-bit storage capability (max.) 


. 32,768 16-bit word storage capability 


128K Byte Dynamic Memory Module 
. 1,048,576-bit storage capability (max.) 


. 65,536 16-bit word storage capability 


Common Memory Module Features 
. Odd parity error detection 


. RAM (Random Access Memory) disabling 

. Switch selectable memory array base addressing 

. Switch selectable memory array primary/secondary map selection 
. Jumper selectable write cycle disabling 


. Jumper selectable Read Only Memory Disable (ROMDIS*) signal enabling 
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128K Byte Dynamic Memory Module 


FIGURE 1-1. 


1.3 SPECIFICATIONS 


б The 128К Byte Dynamic Memory Module specifications are identified іп Table 1-1. 
TABLE 1-1. Memory Module Specifications 


CHARACTERISTIC SPECIFICATIONS 
Memory device type MOS dynamic RAM (16,384 x 1) 


Memory organization 16,384 x 16-bit words plus two parity bits 


32K Byte One memory row (16,384 words) 
64K Byte Two memory rows (32,768 words) 
128K Byte Four memory rows (65,536 words) 
Parity check Odd parity 
Read cycle time 425 nanoseconds (max.) 
Access time 390 nanoseconds (max.) from Data Strobe (DS*) to DTACK* 
Error check time Error check time is included in the access time of 


390 nanoseconds 


の I/O signals VERSAbus compatible 
Temperature 
Operating 09 to 4659 C 
Storage -409 to +850 C 
Relative humidity 0 to 90% (non-condensing) 


Power requirements 


32K Byte +5 Vdc at 3.5 А (max.) standby 
+5 Vdc at 3.5 А (max.) operating 
+12 Vdc at 50 mA (max.) standby 
%12 Vdc at 650 mA (max.) operating 
-12 Vdc at 7.3 mA (max.) standby 
-12 Vdc at 9.1 mA (max.) operating 


64K Byte +5 Vdc at 3.5 A (max.) standby 
+5 Vdc at 3.5 A (max.) operating 
+12 Vdc at 80 mA (max.) standby 
б +12 Vdc at 700 mA (max.) operating 
-12 Vdc at 7.3 mA (max.) standby 
-12 Vdc at 9.1 mA (max.) operating 
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TABLE 1-1. Memory Module Specifications (cont'd) 


CHARACTERISTIC SPECIFICATIONS 


*5 Vdc at 3.5 A (max.) standby 

*5 Vdc at 3.5 A (max.) operating 
+12 Vdc at 148 mA (max.) standby 
%12 Vdc at 741 mA (max.) operating 
-12 Vdc at 7.3 mA (max.) standby 
-12 Vdc at 9.1 mA (max.) operating 


Dimensions 


Height 9.25 inches (23.49 cm) 
Width 14.50 inches (36.83 cm) 
Thickness 0.6 inch (1.52 cm) 


1.4 GENERAL DESCRIPTION 


The 32K Byte Dynamic Memory Module consists of a single array (row) of 18 
(16,384 x 1 bit) dynamic RAM devices. This single RAM array will accept 16,384 
l6-bit words and two parity bits. Each word consists of two 8-bit bytes, and 
each byte is assigned one parity bit (18 bits per row total). This memory array 
contains one base address and map select switch. 


The 64K Byte Dynamic Memory Module consists of a double array (two rows) of 18 
(16,384 x 1 bit) dynamic RAM devices. This double RAM array will accept 32,768 
l6-bit words and two parity bits. Each word consits of two 8-bit bytes, and 
each byte is assigned one parity bit (18 bits per row total). This memory array 
contains two base address and map select switches (one switch per row). 


The 128K Byte Dynamic Memory Module consists of a quadruple array (four rows) of 
18 (16,384 x 1 bit) dynamic RAM devices. This quadruple RAM array will accept 
65,536 l6-bit words and two parity bits. Each word consists of two 8-bit bytes, 
and each byte is assigned one parity bit (18 bits per row total). This memory 
array contains four base address and map select switches (one switch per row). 


The memory modules are 16-bit word, 8-bit byte addressable. Base address and 
map select switches on all three memory modules permit the user to select base 
memory addresses in l6K-word/32K-byte increments, and to place the corresponding 
Section of memory into the primary or secondary map operation. 


Error detection circuitry of the memory module generates and detects odd parity. 


If a parity miscompare is detected, parity error signal (bus error) is generated 
and transferred to the system VERSAbus. 
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СНАРТЕК 2 


HARDWARE PREPARATION 


2.1 INTRODUCTION 


This chapter provides hardware preparation procedures for the memory module. 


2.2 UNPACKING INSTRUCTIONS 
NOTE 


If shipping carton is damaged upon receipt, 
request carrier's agent be present during 
unpacking and inspection of the equipment. 


Unpack equipment from shipping carton. Refer to packing list and verify that 
all items are present. Save packing material for storing or reshipping the 


equipment. 


2.3 HARDWARE PREPARATION 


This paragraph describes the preparation of memory module components prior to 
system installation. This description will ensure the user that his memory 
modue components are properly configured for system operation. 


The 32K, 64K, and 128K Byte Dynamic Memory Modules have been factory tested for 
system operation, and are shipped with factory-installed jumpers and preset 
switch settings. 


2.3.1 32K Byte Dynamic Memory Module 


The 32K Byte Dynamic Memory Module should be inspected/prepared for jumper 
placements and switch settings prior to system installation. Figure 2-1 
illustrates jumper header and switch locations applicable to this memory module. 
Jumper headers КІ and К18 provide write cycle disabling and ROMDIS* signal 
enabling, respectively. Switch 51 provides base address and map selection for 
the single row of RAM devices. 
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A20 
A21 
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INITIAL 008000 Е. Ë L L L Е. E X XX X 
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ADDRESS 010000 L L L L L L L X X X 
018000 Ë L L L L L + X х x 

K18 


E P2 J | P1 
FIGURE 2-1. 32K Byte Dynamic Memory Module, Jumper Header and Switch Locations 


2.3.1.1 


МОТЕ: 


PINS 
CONNECTED 


1 to 3 


2to4 (1) 


Write Cycle Disabling (Kl). 
disable the write cycle operation of the memory array (row). 


no effect on the memory array read cycle operation. 


Write cycle disabled 


Write cycle enabled 


(1) Initial factory jumper placement. 


2.3.1.2 Configured Jumper Headers (К2-К17). 


factory configured and must not be 


configurations are as follows: 


JUMPER 
HEADER 


K2 


K15 
K16 
K17 


K17 


CONNECTED 
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PINS 
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N N) вз N ш) یں‎ N uS уз N) >>> 


removed or altered. 


JUMPER 
POSITION 


Vertical 

Vertical 

Vertical 

Horizontal 
Vertical 

Vertical 

Horizontal 
Vertical 

Vertical 

Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 


Jumper header Kl allows the user to 
This function has 


Jumper headers K2 through K17 are 


Jumper header 


2.3.1.3  ROMDIS* Signal Enabling (K18). Jumper header K18 allows the user to 
enable the ROM disable function of the memory module. When the ROM disable 
function is enabled, the memory module (when addressed) generates a low level 
ROMDIS* signal. This signal will disable all system ROM at the same memory 
module address location, thus allowing the memory module to respond to the ROM 
address. 


ROMDIS* signal enabled 


3 to 4 (1) ROMDIS* signal disabled 


NOTE: 


(1) Initial factory jumper placement. 


2.3.1.4 Configured Wire Wrap Header (K19). Jumper header K19 is factory wire 
wrap jumpered between pins 1 and 4, and must not be removed or altered. 


2.3.1.5 Base Address and Map Selection (Sl). Тһе base address and map select 
switch 51 allows the user to establish the memory array (row) initial address, 
and to place the array into the primary or secondary map operation. This switch 
is a Dual In-line Package (DIP) switch which contains ten 2-position slide 
switches. 


When set, the address positions (A15 and А15% through A23 and A23*) enable the 
memory module to operate within a 16K continuous address range, beginning at the 
initial address setting. 


When set, the map selection positions (PRIM and SEC) enable the memory module to 
operate in either the primary (PRIM) or the secondary (SEC) map. 


The initial factory switch settings are as follows: 


POSITIONS ADDRESS OPERATING 
ACTIVATED RANGE MAP 
А15%-А23%, and PRIM 000000-007FFF Primary 


The above switch settings allow the memory module to operate in the primary map, 
with 16,384 continuous-word (32,768 continuous-byte) addressable locations 
available. 


2.3.2 64К Byte Dynamic Memory Module 


The 64K Byte Dynamic Memory Module should be inspected/prepared for jumper 
placements and switch settings prior to system installation. Figure 2-2 
illustrates jumper header and switch locations applicable to this memory module. 
Jumper headers Kl and K2 provide write cycle disabling; K18 provides ROMDIS* 
signal enabling. Switches Sl and S2 provide base address and map selection for 
each of the two rows of RAM devices. 


2.3.2.1 Write Cycle Disabli (Kl and K2). Jumper headers КІ and K2 allow the 
user to disable the write cycle operation for a particular memory array (row). 
This function has no effect on the read cycle operation of the selected memory 


array. 
JUMPER PINS MEMORY 
HEADER CONNECTED ARRAY 
Kl 1 


1 to 3 


Write cycle disabled 


K2 1 to 3 


~ 


Kl 2 to 4 (1) 


Write cycle enabled 


K2 2 to 4 (1) 


NOTE: 
(1) Initial factory jumper placement. 
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000000 
INITIAL 008000 
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ADDRESS 010000 
018000 
K18 


P2 EE P1 
FIGURE 2-2. 64K Byte Dynamic Memory Module, Jumper Header and Switch Locations 


2.3.2.2 Configured Jumper Headers (К3-К17). 
factory configured and must not be removed or altered. 


configurations are as follows: 


JUMPER 
HEADER 


K3 
К4 
K5 
K6 
K7 
K8 
K9 
K10 
Kll 
K11 
K12 
K13 
K14 
K15 


K15 
K16 
K17 


K17 


2.3.2.3  ROMDIS* Signal Enabling (К18). 


PINS 


CONNECTED 


to 
to 
to 
to 
to 
to 
to 
to 
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JUMPER 
POSITION 


Vertical 

Vertical 

Horizontal 
Vertical 

Vertical 

Horizontal 
Vertical 

Vertical 

Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 


Jumper headers K3 through K17 are 


Jumper header 


Jumper header K18 allows the user to 


enable the ROM disable function of the memory module. When the ROM disable 
function is enabled, the memory module (when addressed) generates a low level 
ROMDIS* signal. This signal will disable all system ROM at the same memory 
module address location, thus allowing the memory module to respond to the КОМ 


address. 


NOTE: 


(1) Initial factory jumper placement. 


ROMDIS* signal enabled 
ROMDIS* signal disabled 
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2.3.2.4 Configured Wire Wrap Header (К19). Jumper Header K19 is factory wire 
wrap jumpered between pins 1 апа 4, and must not be removed or altered. 


2.3.2.5 Base Address and Map Selection (S1 and S2). The base address and map 


select switches 51 and 52 allow the user to establish the initial addresses for 
both memory arrays (rows), and to place the applicable array into the primary or 
secondary map operation. Both of these switches are Dual In-line Package (DIP) 
switches which contain ten 2-position slide switches. 


When set, the address positions (А15 and А15% through A23 and A23*) enable the 
applicable array to operate within a 16K continuous address range, beginning at 
the initial address setting. 


When set, the map selection positions (PRIM and SEC) enable the applicable array 
to operate in either the primary (PRIM) or the secondary (SEC) map. 


The initial factory switch settings are as follows: 


SWITCH POSITIONS ADDRESS OPERATING 
NUMBER ACTIVATED RANGE MAP 
51 А15%-А23%, 000000-007ЕЕЕ Primary 
апа PRIM 
S2 А15, А16%-А23%, 008000-00FFFF Primary 
and PRIM 


The above switch settings allow the memory module to operate in the primary map, 
with 32,768 continuous-word (65,536 continuous-byte)  addressable locations 
available. 


2.3.3 128К Byte Dynamic Мепогу Module 


Тһе 128K Byte Dynamic Memory Module should be inspected/prepared for jumper 
placements and switch settings prior to system installation. Figure 2-3 
illustrates jumper header and switch locations applicable to this memory module. 
Jumper headers Kl through K4 provide write cycle disabling; K18 provides ROMDIS* 
signal enabling. Switches 51 through S4 provide base address and map selection 
for each of the four rows of RAM devices. 


2.3.3.1 Write Cycle Disabling (K1-K4). Jumper headers Kl through КА allow the 
user to disable the write cycle operation for a particular memory array (row). 
This function has no effect on the read cycle operation of the selected memory 


array. 


Write cycle disabled 


Write cycle enabled 


NOTE: 


(1) Initial factory jumper placement. 
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128К Byte Dynamic Memory Module, Jumper Header and Switch Locations 


FIGURE 2-3. 


2.3.3.2 Configured Jumper Headers (К5-К17). 


factory configured and must not Бе removed or altered. 
configurations are as follows: 


K15 
K16 
K17 


K17 


CONNECTED 
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2.3.3.3 ROMDIS* Signal Enabling (K18). 


enable the ROM disable function of the memory module. 
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JUMPER 
POSITION 


Horizontal 
Vertical 

Vertical 

Horizontal 
Vertical 

Vertical 

Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 
Horizontal 


Jumper headers K5 through K17 are 


Jumper header 


Jumper header K18 allows the user to 


When the ROM disable 


function is enabled, the memory module (when addressed) generates a low level 
ROMDIS* signal. This signal will disable all system ROM at the same memory 
module address location, thus allowing the memory module to respond to the КОМ 


address. 


JUMPER PINS 
HEADER CONNECTED 
K18 


K18 


NOTE: 


1 to 2 


3 to 4 (1) 


ROMDIS* signal enabled 


ROMDIS* signal disabled 


(1) Initial factory jumper placement. 
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2.3.3.4  Configured Wire Wrap Header (К19). Jumper header K19 is factory wire 
wrap jumpered between pins 1 and 4, and must not be removed or altered. 


2.3.3.5 Ваве Address and Map Selection (51-54). Тһе base address and map 
select switches 81 through S4 allow the user to establish the initial addresses 
for the four memory arrays (rows), and to place the applicable array into the 
primary or secondary map operation. А11 four of these switches are Dual In-line 
Package (DIP) switches which contain ten 2-position slide switches. 


When set, the address positions (А15 and А15% through A23 and A23*) enable the 
applicable array to operate within a 16K continuous address range, beginning at 
the initial address setting. 


When set, the map selection positions (PRIM and SEC) enable the applicable array 
to operate in either the primary (PRIM) or the secondary (SEC) map. 


The initial factory switch settings are as follows: 


SWITCH POSITIONS ADDRESS OPERATING 
NUMBER ACTIVATED RANGE MAP 
S1 А15%-А23%, 000000-007ЕЕЕ Primary 
and PRIM 
S2 A15,A16*-A23*, 008000-00FFFF Primary 
and PRIM 
53 A15*,A16,A17*-A23*, 010000-017FFF Primary 
and PRIM 
S4 A15,A16,A17*—-A23*, 018000-01FFFF Primary 
and PRIM 


The above switch settings allow the memory module to operate in the primary map, 
with 65,536 continuous word (131,072 continuous byte) addressable locations 
available. 
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СНАРТЕК 3 


FUNCTIONAL DESCRIPTION 


3.1 INTRODUCTION 


This chapter provides overall operational and block diagram level descriptions 
for the 32K, 64K, and 128K Byte Dynamic Memory Modules. 


3.2 MEMORY MODULE OPERATIONS 
The memory module performs the following operations: 


a. Write cycle 

b. Read cycle 

c. Read-modify-write 

d. Input/output enabling 

e. Extended addressing 

f. RAM/ROM disabling 

g. Bus error signal generation 


Each memory module operation is described briefly, followed by an associated 
timing diagram. Within each timing diagram, the VERSAbus Address Strobe (AS*) 
signal appears in parentheses. This signal does not apply functionally towards 
the operation of the memory module, but is intended for timing reference 
purposes only. For additional timing information, refer to the VERSAbus 
Specification, Motorola publication M68KVBS. 


3.2.1 Write Cycle Sequence 


The write cycle sequence is performed by the memory module in order to store 
data into memory. Figure 3-1 illustrates the write cycle timing diagram. The 
active low level AS* signal indicates that valid and stable addresses are placed 
on the VERSAbus. WRITE* indicates the direction of data flow on VERSAbus to the 
memory module. An active low level WRITE* signal indicates a write cycle. Data 
strobes (DS0* and DSl*) are active low signals that indicate the byte of the 
data word being stored into memory. These signals also initiate the write cycle 
sequence. 


Data Strobe Data Bits 
DS0* D00*-D07* 
DS1* D08*-D15* 


After the data strobes are active, VERSAbus bus master enters a wait state, 
which lasts until the memory module stores the data. At this time, the memory 
module generates a low level DTACK* signal enabling VERSAbus bus master to leave 
the wait state and continue operations. 


А01% — A23* 


(AS*) 
2—1, 8 

DSO*, DS1* 
T 8 8 


DTACK* 


Address Setup 

Fall Time 

AS * to DS* 

Write Setup 

Data Setup 

DS* to Active DTACK * 
Strobe Delay 

DS * to DTACK * Inactive 
Data Bus Three-Stated 
Data Hold 

Rise Time 

Address Hold 


NOTE: 
1. Strobe delay parameter is the time required by the VERSAbus 
bus master to recognize DTACK* and respond by removing DSO*/ 
DS1*. 


FIGURE 3-1. Memory Write Cycle Timing Diagram 


The memory write cycle sequence is as follows: 
a. Memory address is placed on VERSAbus address lines A01*-A23*. 
b. Low level WRITE* input signal to memory is activated. 
c. Memory data is placed on VERSAbus data lines D00*-D15*. 
d. Memory decodes VERSAbus address lines. 
e. Low level DS0* and DS1* input signals to memory are activated. 


f. Memory latches commands and data, and a low level DTACK* output signal 
from memory is activated. 


g. Memory stores data that has been placed on VERSAbus data lines. 
h. Low level DS0* and DSl* input signals to memory are deactivated. 
i. Low level DTACK* output signal from memory is deactivated. 


j. Low level WRITE* input signal to memory is deactivated. 


3.2.2 Read Cycle Sequence 


The read cycle sequence is performed by the memory module in order to retrieve 
data from memory. Figure 3-2 illustrates the read cycle timing diagram. The 
active low level AS* signal indicates that valid and stable addresses are placed 
on VERSAbus.  WRITE* indicates the direction of data flow on VERSAbus to the 
memory module. Ап inactive high level WRITE* signal indicates a read cycle. 
Data strobes (DS0* and DS1*) are active low signals that indicate the byte of 
the data word being retrieved from memory. These signals also initiate the read 
cycle sequence. 


Data Strobe Data Bits 
DS0* D00*-D07* 
DS1* D08*-D15* 


After the data strobes are active, VERSAbus bus master enters a wait state, 
which lasts until the memory module retrieves the data. At this time, the 
memory module generates a low level DTACK* signal enabling VERSAbus bus master 
to leave the wait state and continue operations. 
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NOTES: 

1. Strobe delay parameter is the time required by the VERSAbus 
bus master to recognize DTACK* and respond by removing DS0*/ 
DS1*. 

2. When BERR* is activated, DTACK* will be inhibited. 


FIGURE 3-2. Memory Read Cycle Timing Diagram 
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The memory read cycle sequence is as follows: 


a. High level WRITE* input signal to memory is activated. 
b. Memory address is placed on VERSAbus address lines A01*-A23*. 
c. Memory decodes VERSAbus address lines. 


d. Low level DS0* and 0518 input signals to memory are activated, and 
memory latches commands and addresses. 


e. Memory retrieves data from memory location and places data on 
VERSAbus data lines 000*-015*. 


f. Low level DTACK* output signal from memory is activated. 
а. Low level DS0* and DS1* input signals to memory are deactivated. 


h. Memory removes data from VERSAbus data lines, and the low level DTACK* 
output signal from memory is deactivated. 


i. High level WRITE* input signal to memory is deactivated. 


3.2.3 Read-Modify-Write Cycle Sequence 

The read-modify-write cycle sequence consists of a read cycle and a write cycle 
back to back. For additional information pertaining to this sequence, refer to 
the VERSAbus Specification. 

3.2.4 Input/Output Enabling 

The Input Output Enable (IOEN*) signal is used to disable the memory module 
during system I/O operations. This signal indicates that the lower order 


address lines (A01*-A23*) contain an address of an I/O device. Figure 3-3 
illustrates the timing relationships of this active low level signal. 


А01%- A23* 


(AS*) 


ЮЕМ*, 
ЕХТОАОВ* 


1 Address Setup 
2 Address Hold 


FIGURE 3-3. Memory Input/Output Enabling and Extended Addressing Timing Diagram 


3-5 


3.2.5 Extended Addressing 


The Extended Address (EXTDADR*) signal is used for future memory module address 
expansion purposes. This signal indicates that upper order address lines 
(A24*-A31*) contain the memory address location beyond the first l6M-byte range. 
Figure 3-3 also illustrates the timing relationship of this active low level 
signal. 


3.2.6 RAM/ROM Disabling 


The Random Access Memory Disable (RAMDIS*) signal is used to disable the memory 
module. Figure 3-2 illustrates the timing relationship of this active low level 
signal. 


The Read Only Memory Disable (ROMDIS*) signal is generated by the memory module 
at the beginning of a write or read cycle. Memory module header K18, pins 1 ага 
2, must be connected for this operation. This signal is used to disable system 
ROM at the memory locations decoded by the memory module. When system ROM is 
disabled, the memory module will respond to the ROM address. Figure 3-2 also 
illustrates the timing relationship of this active low level signal. 


Both RAMDIS* and ROMDIS* signals must be activated early in the bus cycle in 
order to prevent several devices on VERSAbus from enabling data bus drivers and 
generating DTACK* signal simultaneously. 


3.2.7 Bus Error Signal Generation 
An active low level Bus Error (BERR*) signal is generated by the memory module 
when a data parity miscompare occurs. Figure 3-3 illustrates the timing 


relationship of this active low level signal.  BERR* causes termination of the 
current bus cycle. When BERR* is activated, DTACK* will be inhibited. 
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3.3 MEMORY MODULE DESCRIPTION 


The memory module performs data storage (write mode), retrieval (read mode), and 
retention (memory refreshing) operations. Odd parity generation/detection 
capabilities are also performed. Тһе memory module operates on 16-bit data 
words. Each word consists of two 8-bit bytes. The amount of data words that 
can be stored or retrieved from memory are as follows: 


MEMORY MODULE NUMBER OF WORDS 
32K Byte 16,384 (max.) 
64K Byte 32,768 (max.) 
128K Byte 65,536 (max.) 


Figure 3-4 illustrates the memory module block diagram, which is valid for all 
three memory modules (32K, 64K, and 128K byte) with only one exception. This 
exception applies to the size of the memory array, row and address drivers, and 
select switches which have been described in Chapters 1 and 2. For the 
remainder of this description, refer to Figure 3-4. The memory module circuits 
are described functionally for the following operations: 

a. Power up and initialization 

b. Write mode 

c. Read mode 

d. Memory refreshing 

e. Parity generation/checking 


f. Bus error signal generation 


g. ROM disable signal generation 
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DYNAMIC МЕМОВУ MODULE 
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FIGURE 3-4. Мепогу Module Block Diagram 


3.3.1 Power Up and Initialization 


When power is applied to the memory module, the refresh oscillator (64KHz) is 
activated. This initializes the memory module logic circuits and provides an 
automatic 8-cycle warm-up operation required by the dynamic RAM devices. 


In all applications, the memory module must be initialized before performing 
read operations. This is accomplished by writing (any data pattern) to all 
memory locations immediately following power up, thereby eliminating parity 
errors that would occur without initialization. Initialization is normally 
performed automatically by the system software. 


3.3.2 Write Mode of Operation 


In the write mode of operation (data storage), least significant address bits 
A01*-Al4* are applied to the address multiplexer via the input address latch. 
This circuitry multiplexes the 14 address bits to seven address bits, which are 
applied to the RAM array by way of the address drivers. These seven address bits 
are used by the RAM array(s) for memory location addressing purposes. 


Address bits A15*-A23* and Secondary Map (SECMAP*) signals are applied to the 
address comparator and decoder circuitry via the input address latch. These 
signals are compared against the initial (base) address and map select switch 
settings (51-54). ТЕ a comparison is made, а Row (ROW) signal is generated and 
applied to the write decode and row address strobe buffer circuits. Upon 
receipt of the data strobe signals, the timing and control circuits enable the 
row address strobe buffers to apply one of the Row Address Strobe (RAS) signals 
to the memory array. Тһе first seven address bits (A00A-A06A, А00В-А06В) from 
the address multiplexer are latched into the RAM devices during the high to low 
transition of the RASO*-RAS3* signals. А Column Address Strobe (CAS) signal is 
generated from the control circuitry and applied to the memory array via the 
column address strobe drivers. During the high to low transition of the CASA* 
and CASB* signals, the next seven address bits from the multiplexer are latched 
into the RAM devices. VERSAbus data (D00*-D15*) is stored into the RAM devices 
via the input data latches. 


Figure 3-6 illustrates the memory array and associated control signals. Each 
array consists of 18 RAM devices. Each RAM device is a 16,384 x l-bit dynamic 
RAM integrated circuit chip. Arrays are organized into two sections of memory 
which are as follows: 


SECTION DATA STORED CONTROL 
Odd Byte D00-D07 + Parity WEO* 
Even Byte D08-D15 + Parity WE1* 


As illustrated in Figures 3-4 and 3-5, the sections of a memory array are 
controlled by the WEO* and WEl* signals via the DSO* (LDSO*) and DS1* (LDS1*) 
signals, respectively. Тһе WEO* and WEl* signals are generated by the write 
decode-enable gate circuitry. Jumper headers К1-К4, located in the write decode 
circuitry, allow the user to disable memory array(s) write cycle operations. 


When data is written into memory, the memory module generates a low level DTACK* 
signal. This signal, along with the data written into memory, completes the 
write mode of operation. 
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3.3.3 Read Mode of Operation 


In the read mode of operation (data retrieval), least significant address bits 
A01*-Al4* are applied to the address multiplexer via the input address latch. 
This circuitry multiplexes the 14 address bits to seven address bits, which are 
applied to the RAM array by way of the address drivers. These seven address bits 
are used by the RAM array for memory location addressing purposes. 


Address bits A15*-A23* and SECMAP* signals are applied to the address comparator 
and decoder circuitry via the input address latch. These signals are compared 
against the initial (base) address and map select switch settings (51-54). If a 
comparison is made, a ROW signal is generated and applied to the write decode 
and row address strobe buffer circuits. Upon receipt of the data strobe 
signals, the timing and control circuits enable the row address strobe buffers 
to apply one of the RAS signals to the memory array. The first seven address 
bits (A00A-A06A, А00В-А06В) from the address multiplexer are latched into the 
RAM devices during the high to low transition of the RASO*-RAS3* signals. А CAS 
signal is generated from the circuitry and applied to the memory array via the 
column address strobe drivers. During the high to low transition of the CASA* 
and CASB* signals, the next seven address bits from the multiplexer are latched 
into the RAM devices. After the high to low transition of the CASA* and CASB* 
signals, data (D00*-D15*) is retrieved from the RAM devices and released to the 
VERSAbus via the output data drivers. 


The data buffers (8 bits each) release data onto the VERSAbus according to the 
corresponding data strobe signals (DS0*/DS1*) 。 When valid data is released on 
the VERSAbus, the memory module generates a low level DTACK* signal. This 
signal, along with the valid data, completes the read mode of operation. 


If the VERSAbus requires only a byte of data, a complete word is read from the 
memory array, but only the required byte is released to the VERSAbus. This byte 
is determined by the data strobe signals. 


3.3.4 Memory Refreshing 


Memory refreshing (data retention) is performed every 16 microseconds. ТЕ there 
is no normal access in progress (storing or retrieving), memory refreshing will 
take place. If the memory module is performing an access, the refresh will 
occur immediately after completion of the access cycle. If an access is 
attempted during a refresh cycle, the memory module will complete the refresh 
cycle and then respond to the access request. This is accomplished because the 
address signals remain valid until the memory module responds with the DTACK* 
signal. 


Refreshing is accomplished by strobing all array RAM devices with АООА-АОбА, 
A00B-A06B, and RASO*-RAS3* signals. Тһе 7-bit refresh counter generates 128 
sequential addresses (A00A-A06A, А00В-А06В) required for refreshing operations. 
Strobing each of the 128 row addresses of a RAM device with Row Address Strobe 
(RAS) signals causes all bits stored in each row to be refreshed. The Column 
Address Strobe (CAS) signals remain at a high level (inactive state) for this 
operation. 
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3.3.5 Parity Generation/Checking 


The parity generator/checker circuitry generates parity for each 8-bit data byte 
being stored in memory, and checks parity for each 8-bit data byte being 
retrieved from memory. When data is stored into memory (via input data 
latches), parity is calculated (odd) and stored at the same address location 
with the applicable data byte. When data is retrieved from memory (via output 
data drivers), parity is re-calculated. This parity value is then compared to 
the stored parity bit from the same address location. ТЕ a miscompare occurs, а 
PARITY ERROR signal is applied to the control circuitry which enables the 
generation of the BERR* signal. 


3.3.6 Bus Error Signal Generation 


Bus Error (BERR*) signal generation occurs when data parity miscompares are 
detected by the parity generator/checker circuitry. When parity miscompare is 
detected, a PARITY ERROR signal is applied to the control circuitry. Upon 
receipt of this signal, the control circuitry will generate a low level BERR* 
signal to the VERSAbus via jumper header K19. This signal causes termination of 
the current bus cycle. 


3.3.7 ROM Disable Signal Generation 


ROM Disable (ROMDIS*) signal generation occurs at the beginning of a write or 
read cycle. The control circuitry generates a ROMDIS Enable/Disable (EN/DIS) 
signal via jumper header K18 to the buffer driver circuitry. If a jumper is 
installed in header K18, the buffer driver circuitry will transfer a low level 
ROMDIS* signal to the VERSAbus for system ROM disabling purposes. 
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СНАРТЕК 4 


SUPPORT INFORMATION 


4.1 INTRODUCTION 


This chapter provides the interconnect signals, parts lists with associated part 
location diagrams, and schematic diagrams for the 32K, 64K, and 128K Byte 
Dynamic Memory Modules. 


4.2 CONNECTOR SIGNAL DESCRIPTIONS 


The memory module is inserted directly into the VERSAbus 21 and 22 backplane 
Sockets. The memory module Pl connector signals are identified in Table 4-1 by 
pin number, signal mnemonic, and signal name and description., Table 4-2 
identifies the P2 connector signals. 


TABLE 4-1. Connector Pl Pin Assignments 


PIN SIGNAL 
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION 


129-132 +5VDC +5 Мас Power - Used by the module logic circuits. 


3,4,23,24, GND GROUND 
27,28,31,32, 

61,62,67,68, 

71,72,119, 

120,123,124, 

135-140 


5-20 000#-015# | DATA bus (bits 0-15) - Sixteen three-state 
bidirectional data lines that provide a data path 
between the memory module and all modules 
connected to VERSAbus. 


21,22,30, N.C. NO CONNECTION 
33,35,65, 
69,70, 73-80, 
82-94, 
107-118,121, 
122,133,134 


25 DS0* DATA STROBE 0 - An active, low-level input signal 
which initiates memory write or read cycle 
operation. Indicates to memory that data transfer 
is occurring on data lines D00*-D07*, and that all 
other commands and addresses are stable. 


TABLE 4-1. Connector Pl Pin Assignments (cont'd) 


PIN SIGNAL 
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION 


26 DS1* DATA STROBE 1 - An active, low-level input signal 
which initiates memory write ог read cycle 
operation. Indicates to memory that data transfer 
is occurring on data lines D08*-D15*, and that all 
other commands and addresses are stable. 


29 DTACK* DATA TRANSFER ACKNOWLEDGE - An active, low-level 
output signal which indicates that data is latched 
into memory and the write operation has started. 
This signal also indicates that valid data is 
available (stable) on VERSAbus during a read 
operation. | 


34 WRITE* WRITE - An active, low-level input signal which 
defines to memory the type of cycle to be 
performed (read or write). An active low level 
signal indicates a write operation, and ап 
inactive high level signal indicates а read 
operation. 


36-58 A01*-A23* | ADDRESS bus (bits 1-23) - Twenty-three three- 
state input address lines that specify a memory 
address location. 


59 IOEN* INPUT OUTPUT ENABLE - An active, low-level input 
signal which disables the memory for system I/O 
operations. Indicates  VERSAbus contains 1/0 
address at present time. 


60 EXTDADR* EXTENDED ADDRESS - An active, low-level input 
signal which indicates that memory space beyond 
the first 16M bytes is being addressed. This 
signal is used for future memory address expansion 


purposes. 


63 SECMAP* SECONDARY MAP - An active, low-level input signal 
which  indicates/selects the applicable memory 
array (row) for secondary map operation when 
active. Indicates/selects the applicable array 
for primary map operation when inactive (high 
logic level). 


64 ROMDIS* READ ONLY MEMORY DISABLE - An active, low-level 
output signal which is generated at the beginning 
of a write/read cycle and is used to disable 
system ROM. (Header K18, pins 1 and 2, must be 
connected for this operation.) 


66 RAMDIS* RANDOM ACCESS MEMORY DISABLE - An active, low- 
level input which disables memory operations. 


РІМ 
NUMBER 


81 


95 


96 


97,99, 
101,103, 
105 


98,100, 
102,104, 
106 


125-128 


TABLE 4-1. 


SIGNAL 
MNEMONIC 


BERR* 


ACKIN* 


ACKOUT* 


BGOIN*- 
BG4IN* 


BGOOUT*- 
BG40UT* 


+12VDC 


Connector Pl Pin Assignments (cont'd) 


SIGNAL NAME AND DESCRIPTION 


BUS ERROR - An active, low-level output signal 
which indicates that memory has detected a parity 
miscompare on the data lines. 


ACKNOWLEDGE IN - An active, low-level input signal 
which is bypassed to the next module on the 
VERSAbus as ACKOUT*. АСКІМ% and ACKOUT* signals 
are part of the VERSAbus acknowledge daisy-chain. 


ACKNOWLEDGE OUT - An active, low-level output 
signal which indicates to the next module on the 
VERSAbus that an acknowledge cycle is in progress. 


BUS GRANT (0-4) ІМ - Active, low-level input 
signals which are bypassed to the next module on 
the VERSAbus аз BGOOUT*-BG40UT*. Bus grant іп and 
out signals are part of the VERSAbus bus grant 
daisy-chain. 

BUS GRANT (0-4) OUT - Active, low-level output 
signals that indicate to the next module on the 
VERSAbus that it may become the next bus master. 


%12 Vdc Power - Used by the module logic circuits. 


TABLE 4-2. Connector P2 Pin Assignments 


PIN SIGNAL 
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION 


1-6,13, GND GROUND 
14, 97, 98, 
101,102 


7-10 +5VDC +5 Vdc Power - Used by the module logic circuits. 
11 12 *12VDC +12 Vdc Power - Used by the module logic circuits. 


15,16 -12VDC -12 Vdc Power - Used by the module logic circuits. 


17-96, N.C. NO CONNECTION 
103,104 


99 DS2* DATA STROBE 2 - An active, low-level input signal 
which initiates memory write ог read cycle 
operation. Indicates to memory that data transfer 
is occurring on data lines D16*-D23*, and that all 
other commands and addresses are stable. 


DS3* DATA STROBE 3 - An active, low-level input signal 
which initiates memory write ог read cycle 
operation. Indicates to memory that data transfer 
is occurring on data lines D24*-D31*, and that all 
other commands and addresses are stable. 


105-120 D16*-D31* | DATA bus (bits 16-31) - Sixteen three-state 
bidirectional data lines that provide а path 
between the memory module and all modules 
connected to VERSAbus. These data bits are not 
processed by the memory module at the present 
time. 


4.3 PARTS LISTS 


Tables 4-3 through 4-5 list the components of the 32K, 64K, and 128K Byte 
Dynamic Memory Modules, respectively. The part locations for the 32K, 64K, and 
128K Byte Dynamic Memory Modules are illustrated in Figures 4-1 through 4-3, 
respectively. These parts lists reflect the latest issue of hardware at the 
time of printing. 


TABLE 4-3. 32K Byte Dynamic Memory Module Parts List 


e REFERENCE MOTOROLA 
DESIGNATION PART NUMBER DESCRIPTION 
84DW6229B01 Printed wiring board, Dynamic RAM Module 


55NW9403A13 Ejector, circuit card, 
with roll pin attachment, 2 required 


С1-С9, 21NW9702A09 Capacitor, ceramic, .1 uF 68 50 Мас 
C11-C30, 
C39-C49, 
С101-С114 
C10,C31-C38, 21Sw992C025 Capacitor, ceramic, .100 uF 6 50 Vdc 
C61 ,C84-C89, 
С115-с131, 
C133-C152, 
C155-C175, 
C180 
C50-C60, N/A N/A 
C62-C83, 
C90-C100 
(132,153, 23Nw9618A33 Capacitor, electrolytic, 22 uF 8 25 Vdc 
© cita, 
C176-C178 
C179 21NW9702A07 Capacitor, disk, .001 uF 6 1000 Vdc 
K1-K13, 28NW980 2C 29 Header, double row post, 4-ріп 
K18,K19 (Issue B only) 
K5,K6 28NW980 2C29 Header, double row post, 4-ріп 
(Issue C only) 
К14-К17 28NW9802B34 Header, double row post, 16-ріп 
(Issue B only) 
Q1 51Nw9615C39 І.С. МС7905СТ 
R1-R9, 068Sw-124A53 Resistor, film, 1。5k ohm, 5%, 1/4 М 
R12-R15 
۸10 0683001-1 0 Resistor, film, 7.5k ohm, 5%, 1/4 И 
R16-R18 06SW-124A65 Resistor, film, 4.7k ohm, 5%, 1/4 М 
RP1 51Nw9626A62 Resistor package, nine 3。3k ohm 
бе бі 40NW9801A37 Switch, toggle, DIP, ten single-pole 
single-throw, 20-pin 


52-54 М/А М/А 
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TABLE 4-3. 


REFERENCE 
DESIGNATION 


U1-U18 
U19-U45 
U46 
U47,U100 


U48,U72,U91, 
U95 ,U107 


U49 ,U78 ,U89 
U50,U73 ,077 
051 
U52 ,U99 ,U136 


U53,U96, 
U97 ,U144 


U54-U71 
074,076,0116, 
0119,0138, 
U140,U141 
U75 
079-087 
088,098 


090,105, 
0134 „0137 


092,093, 
0102,0103 


094,0101 
0104 
0106,0108 
U109,U112, 
U132,U133, 
U135 


U110 


32K Byte Dynamic Memory Module Parts List (cont'd) 


MOTOROLA 


PART NUMBER 


51NW9615E37 
N/A 

51NW9615E67 

51Nw9615D32 


51NW9615C96 


51NW9615D27 
51NW9626A68 
51NW9615B79 
51NW9615C94 


51NW9615D92 


N/A 


51NW9615F65 


51NW9615E30 
N/A 
51NW9615C99 


51NW9615E27 


51NW9615E35 


51NW9615C56 
51NW9615F85 
51NW9615C95 
01NW9804B35 


51NW9615F31 


DESCRIPTION 
І.С. МСМ4116ВР-20 
М/А 
І.С. 5М745260М 
І.С. 5М74502М 


І.С. 5М74504М 


І.С. SN74S32N 

Resistor network, eight 47 ohm 
I.C. MC7437P 

I.C. 5М74500М 


I.C. 5М74520М 


N/A 


I.C. 5М745241М 


Т.С. 3242 
М/А 
І.С. 5М745157М 


І.С. 74510РС 


т.с. DM74S280N 


І.С. 5М74508М 
І.С. 5М74538М 
І.С. SN74874N 


100 ns digital delay 


I.C. DM74S51N 


TABLE 4-3. 


REFERENCE 
DESIGNATION 


U111 

U113 
U115,U117, 
U118,U139, 
U142-U145 


U120,U124, 
0128 ,U152 


0121-0123 
0125-0127 
0129 


0130 „0146, 
0148 


0131 
0147 
0149-0151 


0153 


МОТОКОГА 
PART NUMBER 


51NW9615G56 
51NW9615D90 


51NW9615E98 


51NW9626A08 


N/A 
N/A 
N/A 


51NW9615C58 


51NW9615E77 
51NW9615D83 
N/A 
51NW9615B65 
09NW9811A04 


09NW9811A33 


29NW9805B13 
(Issue B only) 


29NW9805B13 
(Issue C only) 


29NW9805B17 
(Issue B only) 


29NW9805B17 
(Issue C only) 


32K Byte Dynamic Memory Module Parts List (cont'd) 


DESCRIPTION 
I.C. SN74S373N 
І.С. SN74S11N 


I.C. SN74LS373N 


Resistor network, thirteen 3.3k ohm 


N/A 
N/A 
N/A 


SN74S86N 


SN74LS27N 
SN74S133N 
N/A 
Т.С. MC] 455P1 
Socket, І.С., DIL, 16-pin (use at 01-018) 


Socket, I.C., DIL, 8-pin (use at 0153) 


Jumper, two position 
(use at КІ-КІЗ, K15, K17-K19) 


Jumper, two position 
(use at K1-K6) 


Jumper, shorting, insulated 
(use at K1-K13, K15, K17-K19) 


Jumper, shorting, insulated 
(use at K1-K6) 
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FIGURE 4-1. 32K Byte Dynamic Memory Module, Parts Location Diagram 
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TABLE 4-4, 
REFERENCE MOTOROLA 
DESIGNATION PART NUMBER 

84DW6229B01 
55Nw9403A13 
с1-с9, 21NW9702A09 
C11-C30, 
C39-C60, 
C62-C72, 
С101-С114 
С10,С31-С38, 218192025 
С61,С84-С89, 
C115-C131, 
C133-C152, 
C155-C175,C180 
C73-C83, N/A 
C90-C100 
C132,C153, 23NW9618A33 
C154,C176-C178 
C179 21NW9702A07 
Kl-K13, 28NW980 2C29 
K18,K19 (Issue B only) 
K5, K6 28Nw980 2C29 
(Issue C only) 
K14-K17 28NW9802B34 
(Issue B only) 
Q1 51Nw9615C39 
۶1-9 , 068901-124 53 
۶712-5 
R10,R11 06SW-124A70 
R17,R18 06SW-124A65 
RP1 51NW9626A62 
S1,S2 40NW9801A37 
53,54 М/А 


64К Byte Dynamic Memory Module Parts List 


DESCRIPTION 


Printed wiring board, Dynamic RAM Module 


Ejector, circuit card, 
with roll pin attachment, 2 required 


Capacitor, ceramic, . 1 uF 8 50 Мас 


Capacitor, ceramic, .100 uF 6 50 Vdc 


N/A 


Capacitor, electrolytic, 22 uF @ 25 Vdc 


Capacitor, disk, .001 uF @ 1000 Vdc 


Header, double row post, 4-ріп 


Header, double row post, 4-ріп 


Header, double row post, 16-ріп 


І.С. MC7905CT 


Resistor, film, 1.5k ohm, 5%, 1/4 W 


Resistor, film, 7.5k ohm, 5%, 1/4 W 
Resistor, film, 4.7k ohm, 5%, 1/4 W 
Resistor package, nine 3.3k ohm 


Switch, toggle, DIP, ten single-pole 
single-throw, 20-pin 


N/A 
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TABLE 4-4. 


REFERENCE 
DESIGNATION 


U1-U36 
U37-U45 
U46 
U47,U100 


U48,U72,U91, 
U95 ,U107 


049 ,U78 ,U89 
U50,U73 ,U77 
951 
052,099,0136 


097,0114 


054-071 
074,076, 
0116 ,0119, 
0138 „0140 „0141 
075 
079-087 
088,098 


090 „0105, 
0134 „0137 


092,093, 
0102,0103 


094,101 
0104 
0106,0108 


U109,U112, 
U132,U133,U135 


0110 


64K Byte Dynamic Memory Module Parts List (cont'd) 


MOTOROLA 


PART NUMBER 
51NW9615E37 
N/A 
51NW9615E67 
51NW9615D32 


51NW9615C96 


51NW9615D27 
51NW9626A68 
51NW9615B79 
51Nw961 5C94 
51Nw961 5D92 


М/А 


51NW9615F65 


51NW9615E30 
N/A 

51NW9615C99 

51NW9615E27 


51NW9615E35 


51NW9615C56 
51NW9615F85 
51NW9615C95 
01NW9804B35 


51NW9615F31 


I.C. 


I.C. 


I.C. 


I.C. 


ІС 


Resistor network，eight 47 ohm 


Т.С. 


LCs 


т.с. 


Т.С. 


I.C. 


IC. 


І.С. 


IC. 


I.C. 


I.C. 


I.C. 


100 ns digital delay 


Т.С: 


DESCRIPTION 


МСМ4116ВР-20 
М/А 
SN74S260N 
SN74S02N 


SN74S04N 


SN74S32N 


MC7437P 
SN74S00N 


SN74S20N 


М/А 


5М745241М 


3242 
М/А 
5М745157М 


74510РС 


DM74S280N 


SN74S08N 
SN74S38N 


SN74S74N 


DM74S51N 
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ТАВГЕ 


REFERENCE 
DESIGNATION 


Ulll 

U113 
U115,U117, 
U118,U139, 
U142-U145 


U120,U124, 
U128,U152 


U121,U123, 
U129,U130, 
U146,U148 
U122,U147 
0125-0127 
0131 
0149-0151 


0153 


4-4. 64К Byte Dynamic Memory Module Parts List (cont'd) 


MOTOROLA 
PART NUMBER 


51NW9615G56 
51NW9615D90 
51Nw9615E98 


5 8 


51NW9615C58 


51NW9615D83 
N/A 
51NW9615E77 
N/A 
51NW9615B65 
09NW9811A04 
09NW9811A33 


29Nw980 5B13 
(Issue B only) 


29Nw9805B13 
(Issue С only) 


29Nw9805B17 
(Issue В only) 


29NW9805B17 
(Issue C only) 


DESCRIPTION 
I.C. SN748373N 
I.C. 5М74511М 


I.C. SN74LS373N 


Resistor network, thirteen 3.3k ohm 


I.C. SN74S86N 


I.C. SN74S133N 
N/A 
I.C. SN74LS27N 
N/A 
I.C. МС1455Р1 
Socket, I.C., DIL, l6-pin (use at U1-U36) 
Socket, I.C., DIL, 8-pin (use at U153) 


Jumper, two position 
(use at K1-K13, K15, K17-K19) 


Jumper, two position 
(use at K1-K6) 


Jumper, shorting, insulated 
(use at K1-K13, K15, K17-K19) 


Jumper, shorting, insulated 
(use at K1-K6) 


4-13/4-14 


C11 C12 C13 


047 U48 049 950 951 052 053 
C32 C33 C34 C35 C36 C37 C38 


CO Cm C CF or Gia 
R14 Mb 
"| | 
А15 [ је" 
TD 
U73 U74 U76 U77 078 
1 C85 C86 C87 C88 B1 
E C89 
ーー R2 
C101 C102 C103 C104 C105 C106 C107 ーー ИНСТА 
S сз C о се" c _ وج ہے‎ кіз бт 
088 089 090 091 092 095 099 9100 0101 13) 
[ | I C120 C121 ІШІҢ с123 С124 С125 1 
اف‎ © 
е | 
| С119 C126 | ; 
С115 С116 C117 C118 К14 15 
м | о 
|| 0108 0109 0110 un во U112 0124 
с133 С134 С135 С136 С137 С138 С139 C140 00 C141 C142 C143 C144 C145 C146 C147 C148 
C132 
U131 U132 U133 U134 U135 U136 U137 U138 U139 U140 U141 U142 U143 U144 U145 U146 U147 U148 


| C155 ІШІ С156 С157 С158 С159 С160 C161 C162 C165 C166 C167 C169 C170 C171 
С154 
С163 С164 С168 С172 С173 


Q1 二 
R11 
ーー 
C179 m 
D e 
س و ج‎ 
0153 


С180 [ K19‏ تا 


P2 P1 


C14 


U103 


R18 


C15 


C43 


om CCX 


ШІП 


て )C62 CO СУ) O66 て )C67 (=) C Xe cen Coe? 


C111 


C128 


C149 


U104 


R17 


C68 


C16 


C129 


C174 


C17 


C 


C112 


U105 


C130 


C151 


C175 


C18 


C113 
U106 


U129 


U152 


C19 


C152 


C153 


FIGURE 4-2. 64K Byte Dynamic Memory Module, Parts Location Diagram 
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TABLE 4-5. 128К Byte Dynamic Memory Module Parts List 


REFERENCE MOTOROLA 
DESIGNATION PART NUMBER DESCRIPTION 


84DW6229B01 Printed wiring board, Dynamic RAM Module 


55Nw940 3A1 3 Ejector, circuit сага, 
with roll pin attachment, 2 required 


С1-С9, 21Nw9702A09 Capacitor, ceramic, .1 uF e 50 Vdc 
С11-С30, 
C39-C60, 
C62-C83, 
C90-C114 
C10,C31-C38, 21SW992C025 Capacitor, ceramic, .001 uF 8 50 Vdc 
C61,C84-C89, 
С115-С131, 
C133-C152, 
C155-C175, 
C180 
€132,C153, 23Nw9618A33 Capacitor, electrolytic, 22 uF 8 25 Мас 
С154,С176-С178 
С179 21Nw9702A07 Capacitor, disk, .001 uF а 1000 Vdc 
Kl-K13, 28Nw9802C29 Header, double row post, 4-ріп 
K18,K19 (Issue B only) 
K5,K6 28NW9802C29 Header, double row post, 4-pin 
(Issue C only) 
K14-K17 28NW980 2B34 Header, double row post, 16-ріп 
(Issue B only) 
Ql 51Nw9615C39 т.с. MC7905CT 
R12-R15 
R10 ,R11 06SW-124A70 Resistor, film, 7.5k ohm, 5%, 1/4 W 
RP1 51NW9626A62 Resistor package, 10-ріп, nine 3.3k ohm 
51-54 40NW9801A37 Switch, toggle, DIP, ten single-pole 
single-throw, 20-pin 
U1-U45, 51NW9615E37 I.C. MCM4116BP-20 
U54-U71, 
079-087 
046 51NW9615E67 I.C. SN74S260N 
U47,U100 51Nw9615D32 І.С. 5М74502М 
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TABLE 4-5. 


REFERENCE 
DESIGNATION 


U95 ,U107 


049,078,089 

050,073,077 
051 

652,099, 0136 


053,096, 
097,0114 


074,076, 
U116,U119, 
U138,U140,U141 


U75 


088,098 


090,0105, 
0134,0137 


092,093, 
U102,U103 


094 „0101 
0104 
U106,U108 


U109,U112, 
| U132,U133,U135 


U110 
Ulll 
U113 
U115,U117, 


U118,U139, 
U142-U145 


U120,U124, 
U128,U152 


128K Byte Dynamic Memory Module Parts List (cont'd) 


MOTOROLA 


51Nw9615C96 


51NW9615D27 
51NW9626A68 
51NW9615B79 
51NW9615C94 


51NW9615D92 


51NW9615F65 


51NW9615E30 
5141961 5с99 


51NW9615E27 


51NW9615E35 


51Nw9615C56 
51Nw9615F85 
51NW9615C95 


01Nw9804B35 


51NW9615F31 
51NW9615G56 
51NW9615D90 


51NW9615E98 


51NW9626A08 


DESCRIPTION 


І.С. SN74S04N 


I.C. 5М74532М 

Resistor network, eight 47 ohm 
I.C. MC7437P 

І.С. SN74S00N 


І.С. SN74S20N 


І.С. 5М745241М 


І.С. 3242 
І.С. 5М745157М 


І.С. 74S10PC 


І.С. 071 


I.C. 5М74508М 
I.C. 5М74538М 
I.C. SN74S74N 


100 ns digital delay 


I.C. DM74S51N 
І.С. 5М745373М 
І.С. SN74S11N 


І.С. SN74LS373N 


Resistor network，thirteen 3.ЗК ohm 
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128K Byte Dynamic Memory Module Parts List (cont'd) 


REFERENCE MOTOROLA 
. DESIGNATION PART NUMBER DESCRIPTION 
U121,U123, 51Nw9615C58 І.С. 5М74586М 
0125,0127, 
1129 „0130, 
0146,0148, 
0149 71ء‎ 
U122,U126, 51NW9615D83 І.С. 5М745133М 
U147,U150 
U131 51NW9615E77 I.C. SN74LS27N 
U153 51NW9615B65 Т.С. МС1455Р1 
(use at 01-045, 054-071, U79-U87) 
09NW9811A33 Socket, І.С., DIL, 8-ріп 
(use at U153) 
2 73 Jumper, two position 
(Issue B only) (use. at K1-K13, K15, K17-K19) 


29NW9805B13 
(Issue C only) 


Jumper, 
(use at 


two position 
K1-K6) 


2 7 
(Issue B only) 


Jumper, 
(use at 


shorting, insulated 
K1-K13, K15, K17-K19) 


29NW9805B17 
(Issue C only) 


Jumper, 
(use at 


shorting, insulated 
К1-К6) 


4.4 DIAGRAMS 


Figure 4-4 illustrates the schematic diagram for the 128K Byte Dynamic Memory 
Module. This diagram is valid for the depopulated memory modules (32K and 64K). 
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FIGURE 4-3. 128K Byte Dynamic Memory Module, Parts Location Diagram 
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FIGURE 4-4, 128K Byte Dynamic Memory Module Schematic Diagram (Sheet 1 of 2) 
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FIGURE 4-4. 128К Byte Dynamic Memory Module Schematic Diagram (Sheet 2 of 2) 
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SPECIFICATIONS 
e Input Voltage« 115УАС%10% 47-63Hz. 
| 230УАС%10% 47-63Hz. 


Output Voltage: Voltages and load current ratings аге 
given in the following table: 


TABLE 1l. 
Model Output | Rated Load Current (AMPS) 
MM22 Voltage V4 V5 
SUE МК көмек 
hes сови 
6 
ЕД 
F 
MMX22 жалы 
MM23 
мм24 
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NOTE: А minimum load of 7.5А is required on the 
main 5V output to maintain voltage on aux- 
iliary outputs. Maximum output from any 
combination of main and auxiliary outputs 
must not exceed 375 watts. 


Line Regulation: 0.4% over entire input range. 
Load Regulation: 0.4% for no load to full load. 
Interaction: 0.1% maximum (static). 
Ripple and Noise: 1% Р-Р ог 50mV, whichever is greater. 
Overvoltage Standard for main outputs. 
Protection: Optional on auxiliary outputs. 


Factory set at 125*5$. 


Overshoots and 2$ peak deviation for a 25$ load 
Undershoots: change at 5A/ys. 


Response Time: 200hs to 1% after a 25% load change at 
5A/us. 


Holdup Time: Outputs remain in regulation for a minimum 
of 20MS after loss of nominal AC power. 


Operating 0°С to 70°С (see derating curve). 
Temperature: Power Derating Curve 


“ Of RATED LOAD 


. - AMBIEHT TEMPERATURE — "С 


D DWG NO. 
А 46360 


Efficiency: UP to 80$, typically 70%. 


Output Polarity: Outputs are independent and floating 
and may be referenced as desired. The 
output may be floated up to 100V off 

chassis ground. 


Input Connections: AC input is provided through a heavy 
duty non-breakable terminal block. 


Output Connections: Main output with rating up to 375 watts 
have nickle plated 1/4 x 20 studs. Aux- 
iliary outputs are through a heavy duty 
non-breakable terminal block. 


Output Adjustments: All outputs have voltage adjustment poten- 
tiometers accessible from the front panel. 
Current limit and OVP adjustments are fac- 
tory set. 


Power Fail Detection: Upon AC removal, power fail signal 
will drop to zero at least 2MS before 

loss of DC output. This signal is 

referenced to the (-) output stud. 


Power On/Off Sequence! 


il P 0second 

12 > 10 milliseconds 

11 > 2 milliseconds 

14 22 20 milliseconds (042 0 

millisecond when remote on/off 

i used) 

microsecond‏ 1 : کا 

Power fail (0) sink current 
inte 


Power fail (1) source current 
400 дА maximum 


Remote On/Off: Power supply is turned on with open 
Circuit or with TTL Logic "1" and is 
turned off with TTL Logic "O" (800 Mv 
maximum) sinking 4001А referenced to 


(Vl) negative sense terminal. 


DWG NO. 


-aa 


Current Limit: All outputs have foldback current limit ۱ e 
with automatic recovery after overload 
is removed. 


Temperature +0۰28۰ 
Coefficient: 


Storage -55°C to +850С. 
Temperature: 


Other Features: Remote sense on the main outputs.  Com- 

i pensation for up to 250mV load cable loss 
can be accommodated. Remote sense is 
also provided on 2nd and 3rd outputs of 
two and three output supplies. 


Internal thermal switch. Will turn off 
the power supply in case of overheating. 


Input RFI line filter. Independent LC 
section on each side of the AC line. 


Reverse voltage protection. All outputs 
have reverse voltage protection up to 100% 
of rated current on main outputs. 3 amps 
average on all other outputs. 


Limited inrush current. AC input inrush 
current is 42 amps RMS when averaged over 
one cycle. 


Automatic internal sensing. Internal 
sensing is automatic through resistors 
if sense lines are opened. 


Straight paralleling. The main output 
can be straight paralled to provide ad- 
ditional current ratings. 


| DWG WO. REV. e 
LH 7... Ге 


1. 


.INTRODUCTION 


„Тре LHR Switching Power Supply Series MM20, is 
specifically designed for computer and terminal 
application. The light weight power supply pro- 
vides two, three, four or five outputs, the combined 
wattage of all outputs must not exceed 375W. А 
minimum load of 7.5A is required оп the main out- 
put to maintain regulation on the auxiliary out- 
puts. 


.THEORY OF OPERATION 


General Description (See Figure 1) 


Each main output of the LHR Switching Power Supply is a pulse- 
width modulated chopper converter. 


The АС input is rectified, doubled and filtered to 300VDC in 
the 115УАС input power supply. Тһе AC input is rectified and 
filtered to 300VDC in the 230VAC input power supply. The 
300VDC is then chopped and transformed to a lower voltage 
using a half-bridge-converter. 


The transformer secondary output (consisting of a quasi-square 
wave) is rectified and filtered to the final DC output value. 


The output is sensed and the error signal voltage is amplified 
and used to control the pulse width of the chopper, thus reg- 
ulating the output voltage within narrow limits under all con- 
ditions of the input line and the output load. 


The output and all control circuitry are isolated from AC input 
line. 


This power supply hás input undervoltage sense, soft start con- 
trol, output current limiting and output overvoltage protection. 


Detailed Description (See Schematic) 


A. Input Filter. 


The input filter consists of L1, Cl and C2 that form an RF 
noise suppression filter. Rl and R2 are thermistors with а 
high resistance at low temperature. The thermistors limit 
the input start-up current. The filter operation, including 
polarity and current flow is described by Figures 2 and 3. 
Rl and R2 are the bleeder resistors. The strapping connec- 
tions at Tl allow the use of the same assembly for 115 or 
230VAC input. 
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(230VAC Input Strapping) 
Figure 2 
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Simplified Input Rectifier/Filter/Doubler Section 
(115УАС Input Strapping) 
Figure 3 
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Chopper Section. (See Figures 4 and 5) 

Transistors Ql and Q4 are alternately turned on and 
off at a 20KHz rate. С10 is a balance capacitor and 
T4 is a current sensing transformer. R19 and Cll form 
a primary RC snubber to attenuate voltage overshoots. 
CR7 and CR8 prevent reverse conduction of Ql and Q4 
during transient conditions. The switching action of 
Ql and Q4 applies a quasi-square voltage waveform of 
300 volts peak to peak to primary of T5. 


Output Rectifier and Filters. 

Quasi-square voltage waveform is transformed down by 

T5 on the control board. The output is rectified by 

CR16 and CR17 and filtered :by L2. R25 and C13 form а 
Secondary snubber network. The output is filtered by 
an LC filter, on the buss bar assembly, consisting of 
Ll, L2 and Cl, C2. Ripple and RFl is further reduced 
by Cl, C2, C3 and C4 located on the RFI filter board. 


Internal Auxiliary Power Supply. 
Tl transforms 115 or 230VAC line voltage to supply *24VDC 
unregulated to the control circuit. CRI, CR2, CR3 and 


CR4 form a full bridge rectifier and C3 filters the out- 
put. 


Т51 is a thermal switch in contact with the output recti- 
fier (CR16 and CR17) heat sink. Т51 opens if overheating 
Occurs and removes drive to Ql and Q4 by turning off 
control circuitry. 


Control Circuitry. (See Table 2) 

The control module %1 (45123) contains a pulse-width- 
modulator, IC SG3524, and provides all the basic control 
functions as follows: 


Voltage Amplifier and Reference 
Overvoltage Protection 
Undervoltage Protection 

Soft Start 

Remote On-Off 

Power Fail 

Current Limit 


The adjustments on the control module #1 (45123) are 


factory set, and it should not normally be necessary to 
readjust the factory settings. 


! * 
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Simplified Transistor Chopper (Half Bridge) 
‘Figure 4. 


Table 2 below defines the voltage/current levels at nominal 
line and load conditions, measured on control module #1. 
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Driver Circuit. 

Drive to the bridge transistors Ql and Q4 is provided 

by two pair of push-pull current source drivers, Q2, 

Q3, Q5 and 06. 03 and Q5 base is held at a 5.1V level. 
Q2 and Q6 аге alternately turned on by Ca and Св. СА 
and Св levels are clamped at 5.7V by CR9, CR11 and СВ10. 
Transformers T2 and T3 couple drive signals to the base 
of 01 and Q4. Тһе snubbers consists of R10, C7 and R16, 
СВ. Resistors R11 and R17 control the drive current. 


Auxiliary Outputs. 

Auxiliary outputs V2 through V5 are standard LHR series 
regulators. V2 through V5 are identical in operation, 
and only V2 will be described. The quasi-square voltage 
waveform of 300 volts peak to peak is applied to the 
primary of Tl, and the output is rectified by BRl and 
filtered by 11 and C6. R3 and C5 form an RC snubber 
network. The series pass element consists of an inte- 
grated Darlington transistor Ql. Regulator module #1 
(45142) contains a reference, voltage sense amplifier 
and current limit, which are contained in an integrated 
Circuit (LAS 1100). Тһе voltage amplifier drives the 
base of Ql. The module also contains an overvoltage pro- 
tection integrated circuit (MC3423) which drives the 
gate of SCRI. R5 is the current limit sense resistor, 
and R4 the current fold back resistor. R6, R7 and R8 
form the voltage adjust divider. С11, С12 and Cl13 are 
filter capacitors. СКІ is the reverse voltage rectifier. 
R9 is an overvoltage protection sense resistor.  Over- 
voltage and current limit adjusts potentiometers are 
located on regulator module #1 (45142). 
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INSTALLATION AND OPERATION 


“Тһе power supply is supplied with mounting provisions that 
use 8-32 screws. Maximum penetration must not exceed 3/8 
inch. 


NOTE: This power supply is designed for fan cooling. 
Do not restrict cooling air flow. 


Input voltage requirements are 115УАС or 230VAC+10%, 47-63Hz 
internally selectable. Тһе unit is factory wired for 7۷ 
or 230V line as indicated on the name plate. Power supplies 
with 115-230VAC input voltage may be operated with either 
voltage. For 115УАС operation, connect jumpers between pads 
marked 115. See Figure 5A. For 230VAC operation, remove 

ers from pads marked 115 and connect;jumper between pads‏ ڑ2 


marke . 
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Connect selected input voltage to TBl, АС to terminal 6, 
AC COMM to terminal 7 and ground to terminal 5. 


The main voltage Vl output with remote sense can compensate for 
up to 250mV drop in the leads. To determine the minimum size 
wire, divide 0.25V by the output current, then divide by the 
total length of wire in thousands of feet. This gives Ohms per 
1000 feet, and a wire table may be consulted to determine the 
appropriate wire size needed. Some examples are included in 
the following table: 


AWG OHMS PER 1000 ЕТ. @20°С. 


0.3951 
0.6282 
0.9989 
1.588 
2,529 
4.016 
6.835 


Typical Example: 
5У 872A supply connected to the load with 4 foot wires, 
(with 8 ft. total = .008 thousand ft.), #6 wire would 
be used to insure less than 250mV drop. 


Connect plus (*) output stud (main output) to (*) point on 
Connect minus (-) output stud to (-) point on load. 


Connect +V2 output to (+) point on load. 
Connect -V2 output to (-) point on load. 


Connect *V3 output, when applicable, to (+) 
Connect -V3 output, when applicable, to 


Connect +V4 output, when applicable, to 
Connect -V4 output, when applicable, to 


Connect +V5 output, when applicable, to 
Connect -V5 output, when applicable, to 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17, 


18. 


Power supplies are shipped with the sense leads connected 
for local sensing. б 


NOTE: Step 11 will show how to connect for remote sensing. 


Connect %51, ТВ1 terminal 1 (plus sense supply) lead to the 
(*) point on the main power buss or load. 
Connect -S1, TB1 terminal 2 (minus sense supply) lead to the 
(-) point on the main power buss on load. 


NOTE: Sense leads are #22 or #24 twisted pair and 
must not exceed 10 feet in length. 


CAUTION: ТЕ POLARITY OF THE SENSE LEADS ARE REVERSED, 
THE CONTROL SECTION OF THE POWER SUPPLY WILL 
BE DAMAGED. 


Connect power fail lead to ТВ terminal 4. This signal out- 
put is referenced to the main output (-) sense. 


Connect On/Off lead to ТВ1 terminal 3. Тһе power supply is 
turned on with open circuit or with TTL logic "1" and is 
turned off with TTL logic "0" (800mv max.) sinking 400uA 
referenced to negative sense. 


Adjust main Vl voltage adjust potentiometer to increase or 


decrease output voltage. Do not operate the power supply š 
outside its nominal range. 


Adjust V2 voltage adjust potentiometer to increase or de- 
crease output voltage. 


NOTE: Auxiliary output voltage V2, V3, V4 and V5 will 
not be present unless main output Vl is loaded 
to a minimum load. Тһе minimum load for 5V main 
output is 7.5A. For minimum load current on other 
output voltages contact the factory. 


Adjust V3 voltage adjust potentiometer, when applicable, to 
increase or decrease output voltage. 


Adjust V4 voltage adjust potentiometer, when applicable, to 
increase or decrease output voltage. 


Adjust V5 voltage adjust potentiometer, when applicable, to 
increase or decrease output voltage. 
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А. 


Perform the following steps before operating the MM20 power 
supplies in parallel. 


Adjust the main output voltage of each power supply within 
0.1$ of the other. These adjustments must be accomplished 
at 80 to 90$ of full load, with the sense leads tied at the 
output terminals. The output voltage should be set high 
enough to allow for the estimated drop in the conductors, 
(due to load current) beyond the sense terminals. 


Adjust the current limit on each power supply for 90 to 100$ 
of the rating. 


The procedures outlined above will insure that the power 
supplies connected in parallel will share the load current 
reasonable well throughout its operating range and result 
in maximum reliability. 


CAUTION: WHEN USING MULTIPLE OUTPUT POWER SUPPLIES 
IN PARALLEL, INSURE THAT THE TOTAL LOAD ON 
THE MAIN OUTPUTS IN GREATER THAN THE MIN- 
IMUM RATED LOAD OF THESE OUTPUTS. ТЕ THE 
LOAD CURRENT ON THE MAIN OUTPUT DROPS BELOW 
THE MINIMUM, THE AUXILIARY OUTPUTS MAY FAIL 
TO DELIVER RATED LOAD CURRENT. 


The connection diagrams for power supplies operating in 
parallel are shown in Figure 6. 


NOTE: The adjustments described below are preset 
at final test and are for information only. 
Consult factory when requirements change. 
Changes in adjustments can cause loss of 
protective features of this power supply. 


Adjust main Vl voltage adjust potentiometer clockwise until 
the output reaches about 20$ high. Turning pot R23 on the 
control module clockwise will make the OVP circuit trigger 

at a higher voltage. The minimum trigger point is around 20$ 
high. This adjustment is most easily made: when the main out- 
put is loaded to less than 50$ of rating. 


LH 


ACCEPTABLE sak 


LOAD 


PREFERRED 


NOTE: Load conductors should be same size 
and length, for proper load sharing. 


Typical Parallel Diagram 
Figure 6 
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21. 


22. 


23. 


24. 


25. 


26. 


— 


— 
With the line set at 115УАС, adjust the current limit pot R12 
until the outputs begin to fall with outputs loaded for 375W 
of total power. This power level should be maintained for no 
longer than 30 seconds while making this adjustment. 


CAUTION: THE OVER CURRENT PROTECTION FOR THE MAIN 
OUTPUT IS PROVIDED ON THE PRIMARY CURRENT 
SENSE, WHICH INCLUDES THE REFLECTED LOAD 
OF BOTH THE MAIN OUTPUT AND AUXILIARY OUT- 
PUTS. ALTHOUGH THE MAIN OUTPUT IS PROTECTED 
AGAINST OVERLOAD INCLUDING SHORT CIRCUIT ACROSS 
ITS OUTPUT TERMINALS, DAMAGE MAY RESULT IF 
THE MAIN OUTPUT IS OPERATED BEYOND ITS SPECIFIED 
RATING (WITH THE AUXILIARY OUTPUTS LIGHTLY LOADED). 


Connect scope probe to TBl terminal 4. Adjust scope for 
2V/Cm, 5MS/CM, external trigger. Adjust scope to trigger 

at AC line turn-off, adjust power fail pot R9, on the control 
module, until delay between line turn-off and power fail 
signal fall is greater than 16 Ms. (see specifications). 


Adjust V2 voltage adjust potentiometer clockwise until the 
output reaches about 20$ high. Turning pot R5 on the series 
regulator module #1 clockwise will make the OVP circuit 
trigger at a higher voltage. The minimum trigger point is 
around 20$ high. This adjustment is most easily made when 
the main output is loaded to less than 50$ of rating, but 
not less than minimum load. 


When applicable, repeat the above step using V3, V4 and V5 
controls. 


With the line set at 115VAC and V2 output loaded for 115$ 
of rated current, adjust V2 current limit pot R7 on the 
series regulator module #1 until the output begins to fall. 
This power level should be maintained for no longer than 
30 seconds while making this adjustment. 


When applicable, repeat the above step using V3, V4 and V5 
controls. 5 


DWG NO. REV. 
А 46360 


TROUBLESHOOTING 
l. General 


This section describes troubleshooting test analysis 
routine, and some procedures that are useful in 
servicing this power supply. Refer to the section 
on specifications for minimum performance standards. 


2. Troubleshooting Procedures 


No output voltage will probably be the most common 
failure mode of this power supply. Make certain the 
following items are checked before proceeding further: 


A. Check to make sure the supply is properly hooked up. 
B. Check the AC input voltage at the AC input terminals. 


Remove the load from the supply to see if the supply 
will come up under a no-load condition. If it does, 
this would indicate there may be a short or overload 
condition in the load. 


When checking the auxiliary outputs of the multiple 
output section, make sure there is a 7.5A minimum 
load on the main output. | 


3. Troubleshooting Output Filter and 


Power Output Section 


Shorts in the power output section can be determined with 
an ohmmeter. 


Set the meter at the Rx 1 scale. Touch the plus lead 
to the plus output and the minus lead to the minus output. 


Under normal conditions, there should be partial meter 
deflection and then a gradual increase in resistance 
as the meter will be charging the output filter capacitors. 


If there is an internal short, the meter will read a very 
low resistance. When the meter leads are reversed, you 
will normally read a very low resistance because of the 
low forward resistance of the rectifiers. ТЕ a short 

is present, this could mean a shorted output rectifier 

or a shorted output filter capacitor. To check the 
rectifiers it will be necessary to remove the rectifier 
from the power. supply assembly. The rectifiers can then 
be checked with an ohmmeter. 
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WARNING: 


ALWAYS MAKE SURE THE POWER SUPPLY HAS 
BEEN TURNED OFF FOR AT LEAST TWO MINUTES 
BEFORE WORKING INSIDE THE UNIT TO ALLOW 
THE VOLTAGE TO DISCHARGE FROM THE INPUT 
CAPACITORS. | 


Troubleshooting Input Section 


Check the internal AC fuse Fl and if blown, replace with 
the same type and value. ТЕ the fuse blows again, it 
indicates a short in the AC input section. 


If the supply continues to blow the AC input fuse when 
power is applied, check the diodes mounted on the control 
board with an ohmmeter. Check the input filter capacitors 
for possible shorted conditions. 


If the AC is present to the rectifiers and the high voltage 
is missing at the filter capacitors, check for an open 
thermistor. The proper voltage across the input capacitors 
Cl and C2 with nominal input voltage, should be about 150 
volts DC across each capacitor. ТЕ there is no voltage 
across the input capacitor, check for an open connection. 
Examine the thermistors Rl and R2. The resistance of these 
thermistors should read about 2.5 ohms or 5 ohms when cool. 


If normal voltage is present on input capacitors, check the 
DC fuses between the high voltage capacitors and the power 
transistors. If open, it will most likely indicate a power 
transistor failure or an internal short. Check the power 
transistors and clamp diodes for shorts. A shorted clamp 
diode maybe the cause of power transistor failure. 


If a replacement power transistor is required, it is recom- 
mended that they are all replaced with a new tested set from 
LH Research. For optimum performance, the set is matched 
for storage time and switching speed. 


When replacing power transistors, make certain the insulators 
are thoroughly greased with a thermal compound, and the 
mounting surfaces are free of burrs and foreign materials. 
Recheck the clamping diodes across emitter to collector of 
the power transistors to be sure none are shorted. Check 

the power transistor base voltage waveforms per step 5. 
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Check Power Transistor Base Voltage Waveforms 


Set oscilloscope vertical sensitivity to .5V/Div. Set 
sweep to 5us/Div. Remove the internal fuses F3 and F4. 
This will remove the 300 volts from the power switching 
transistors. 


CAUTION: BEFORE MAKING ANY OSCILLOSCOPE MEASUREMENT, 
ISOLATE THE SCOPE CHASSIS FROM THE AC LINE 
WITH AN ISOLATION PLUG OR TRANSFORMER, 
MAKING SURE THAT THE SCOPE CHASSIS IS ISOLA- 
TED FROM EARTH GROUND. SCOPE CHASSIS MAY 
BE ELECTRICALLY HOT WHILE MAKING THE FOLLOW- 
ING MEASUREMENTS. 


Observe the base-emitter voltage waveform on Ql and Q4 
by hooking scope across transistor with scope ground on 
emitter side of transistor. See Figure 5 for proper 
waveform. Turn the AC power off and replace the DC 
fuses F3 and F4. 


If no basic voltage waveforms are present, check the +24 
volts оп the control board. With reference to the minus 
main output terminal, the 24 volts should be between 

22 and 25 volts. 


fuse is open, check СЕЈ, 2, 3, 4, 5 and 6 for possible 


short. ТЕ the diodes are good, replace F2 with same type 
and value. 


If the voltage is low or none, check fuse F2. ТЕ the 6 


If the fuse blows again or the base voltage waveforms аге 
not present, the unit should be returned to the factory 
for repairs. 


( Pages 25 thru 29 deleted. ) 
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Replaceable Parts 


SECTION УІ 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. This section contains information for ordering 
parts. Abbreviations used in the parts list are in table 
6-1. Table 6-2 lists the parts in alphanumeric order by 
reference designation and includes the manufacturer 
and manufacturer's part number. Table 6-3 lists replace- 
able parts for available options. Table 6-4 lists manu- 
facturers' code numbers. 


6-3. REPLACEABLE PARTS LIST. 


6-4. Table 6-2 is the list of replaceable parts and is 
organized as follows: 


a. List of electrical assemblies. 


b. Chassis-mounted parts in alphanumerical or- 
der by reference designation. 


c. Electrical assemblies and their components in 
alphanumerical order by reference designation. 


The information given for each part consists of the 
following: 


a. The Hewlett-Packard part number. 
b. The total quantity (Qty) in the instrument. 
с. Тһе description of the part. 


d. A typical manufacturer of the part in a five- 
digit code. 


e. The manufacturer's number for the part. 


The total quantity for each part is given only once— 
at the first appearance of the part number in the list. 


6-6. ORDERING INFORMATION. 


6-6. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number, indicate 
the quantity required, and address the order to the 
nearest Hewlett-Packard office. 


6-7. То order a part that is not listed in the replaceable 
parts table, include the instrument model number, 
instrument serial number, the description and function 
of the part, and the number of parts required. Address 
the order to the nearest Hewlett-Packard office. 


6-8. SPARE PARTS KIT. 


6-9. Stocking spare parts for an instrument is often 
done to ensure quick return to service after a malfunc- 
tion occurs. Hewlett-Packard has a Spare Parts Kit 
available for this purpose. The kit consists of selected 
replaceable assemblies and components for this instru- 
ment. The contents of the kit and the Recommended 
Spares List are based on failure reports and repair data, 
and parts support for one year. A Recommended Spares 
List for this instrument may be obtained on request and 
the Spare Parts Kit may be ordered through your 
nearest Hewlett-Packard office. 


6-10. DIRECT MAIL ORDER SYSTEM. 


6-11. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advantages of 
using the system are as follows: 


a. Direct ordering and shipment from the HP 
Parts Center in Mountain View, California. 


b. No maximum or minimum on any mail order 
(there is a minimum order amount for parts ordered 
through a local HP office when the orders require billing 
and invoicing). 


c. Prepaid transportation (there is a small hand- 
ling charge for each order). 


d. No invoices—to provide these advantages, a 
check or money order must accompany each order. 


6-12. Mail order forms and specific ordering 
information are available through your local HP office. 
Addresses and phone numbers are located at the back of 
this manual. 
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Replaceable Parts Model 1332А 
Table 6-1. Reference Designators and Abbreviations 


REFERENCE DESIGNATORS 


6-2 


= assembly 

ж motor 

= battery 

* capacitor 

= coupler 

= diode 

= delay line 

= device signaling (lamp) 
= misc electronic part 


= amperes 

= automatic frequency 
control 

= amplifier 


= beat frequency oscillator 
= beryllium copper 

= binder head 

= bandpass 

= brass 

= backward wave oscillator 


= counter-ciock wise 
7 ceramic 

* cabinet mount only 
7 coeficient 

= common 

= composition 

= complete 

7 connector 

= cadmium plate 

= cathoderay tube 
7 clockwise 


= deposited carbon 
= drive 


= electrolytic 
= encapsulated 
= external 


= farads 

= flat head 

= fillister head 
= fixed 


= giga (109) 
= germanium 
= glass 

= ground led) 


IF 
IMPG 
INCD 
INCL 
1NS 
INT 


LH 
LIN 


7 fuse MP 
z filter 

* integrated circuit Q 
= jack R 
ж relay RT 
= inductor 5 

= loud speaker T 
= meter TB 
ж microphone TP 


ABBREVIATIONS 


ж henries N/O 
= hardware NOM 


= hexagonal 
= mercury 
= hour(s) 

= hertz 


NPO 


= intermediate freq 
= impregnated 

= incandescent 

= include a 

= insulation ied) 

= internal 


= kilo=1000 


= е! hand 
= linear taper 


LK WASH = lock washer 


LOG 
LPF 


M 

MEG 
MET FLM 
МЕТ ОХ 
MFR 
MHZ 
MINAT 
MOM 
MOS 
MTG 
MY 


logarithmic taper 
low pass filter 


millg1O0-3 
тед-106 
metal film 
metailic oxide 
manufacturer 
mega hertz 
miniature 
momentary 
тега! oxide substrate 
mounting 
“mylar” 


nano (10-4) 
normaily closed 
= neon 
= nickel plate 


= mechanical part 
= plug 

= transistor 

= resistor 

= thermistor 

= switch 

= transformer 

= terminal board 
= test point 


= normally open 
= nominal 


= negative positive zero 
(zero temperature 
coefficient) 

= neg ati ve-positi ve- 
negative 

= not recommended for 
field replacement 

= not зерапеју ` 
replaceable 


= order by description 
= oval head 
= oxıde 


= peak 

= printed circuit 

= picofarads 10-12 
Гагадз 

ж phosphor bronze 

z phillips 

= peak inverse voltage 

ж positive-negati ve- 
positive 

= part of 

= polystyrene 

= porcelain 

= position(s) 

= potentiometer 

= peak-to-peak 

= point 

= peak working voltage 


= rectifier 

= radio frequency 

= round head or 
right hand 


= integrated circuit 

= vacuum, tube, neon 
bulb, photocell, etc 

= voltage regulator 

= cable 

= socket 

7 crystal 

= tuned cavity network 


RMO 
RMS 


= rack mount ۷ 

= root-mean square 

RWV 7 reverse working 
volt age 


8-8 = SIOw-blow 
SCR = screw 

SE = selenium 
SECT = sections) 

S EMICON- semiconductor 
$1 = зИкоп 

SIL = silver 

SL = slide 

SPG = Spring 

SPL = Special 

ззт = stainless steel 
SR = split ring 
STL 7 steel 


TA = tantalum 

TO time delay 

TGL = toggie 

THD = thread 

TI 7 titanium 

TOL = tolerance 

TRIM z trimmer 

TWT z traveling wae tube 


U = тісго=10-6 


VAR 
уос 


= variable 
= дс working volts 


W/ with 
7 watts 
working inverse 
voltage 
wirewound 
= without 
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| Table 6-2. Replaceable Parts 


Reference 
Designation 


= 


Description 


% 


BOARD А55Ү, MAIN 
BOARD А55Ү, Х-Ү 

BOARD ASSY, HIGH VOLTAGE 
NOT ASSIGNED 

BOARD ASSY, CONTROL 


HIGH VOLTAGE MULTIPLIER ASSY 

LIGHT; IND; INCANDESCENT: WHT OPA LENS 
INSULATOR: XSTR 

INSULATOR: XSTR 

FUSE .75A 250V (120 VAC OPERATION) 


FUSE .375A 250V (220 VAC OR 240 VAC OPERATION) 
WASHER-LK HLCL NO. 4.115 IN 10 

SCREW-MACH 6-32 .312-IN-LG РАМ НО 

SCREW-MACH 6-32 .375-IN-LG PAN НО 

WASHER-LK NO. 6 .146 IN 10 .333 IN OD 


SCREW-MACH 4-40 .438-IN-LG PAN HO 
WASHER-FL MTLC NO. 4.117 IN ID .25 IN OD 
NUT-HEX-DBL CHAM 4-40-THD .094-THK 
SCREW-MACH 6-32 378. N. LG PAN HO 
WASHER-FL MTLC NO. 8.147 IN ID .312 IN ОО 


TERMINAL, SLDR LUG, 6 SCR, .141/.086 10 
SCREW-MACH 6-32 .5-1М-( 6 PAN HD 
SCREW-MACH 4-40 2.500-IN-LG PAN HO 
INSULATOR, BSHG, FLG .115 ID 

WASHER-LK EXT T NO. 8 141 IN 10 .32 IN OO 


ーー ニー 


一 


ーー の ーー 


оойю- 


م یہ اں مہ يھ 


Ро кака - n 


CLAMP, CABLE .125 DIA 375 W NYL 
WASHER-FL MTLC NO. 8.147 IN 10 .375 IN ОО 
СЬАМР-СА .5-IN-WO NY L 

SCREW-MACH 6-32 .25-(N-LG PAN HD 

NOT ASSIGNED 


2200-0139 SCREW-MACH 4-40 .25 IN LG PAN HO 

NOT ASSIGNED 

NOT ASSIGNED 
2360-0194 SCREW-MACH 6-32 .312-IN-LG 100 DEG FL-HO 
2510-0192 SCREW-MACH 8-32 100 DEG FL HO 


WASHER-RUBBER 5/8" OD 

WASHER-LK INTL T NO. 1/2.512 IN ID .789 IN ОО 
NUT-SPECIALTY 1/2-24-THO .125-THK 
NUT-HEX-DBL CHAM 15/32-32-THD .078-THK 
WASHER-LK INTL T NO. 1/2.505 IN 10 .63 IN OD 


WASHER-LK INTL T NO. 7/16 .472 IN ID 
NUT-HEX-OBL CHAM 1/2.28-ТНО .125-THK 
SCREW-MACH 4-40 PAN HD SST 
NUT-HEX-DBL CHAM 1/4-32-THD .062-THK 
SCREW-MACH 4-40 .25-1N-LG РАМ HD 


SCREW-MACH 2.56 .188-IN-LG PAN HD 
SCREW-COVER MTG 8-32 .460 IN LG 
RETAINER-RING .141.DIA 

SCREW-MACH 4-40 .188 IN LG PAN HD POZI 
1250-0118 CONNECTOR-BNC +Y 


1250-0118 СОММЕСТОВ-ВМС -Y 


1250-0118 CONNECTOR-BNC +X 
1250-0118 CONNECTOR-BNC —Х 


مد۸ — 


00-0023 
2360-0113 


ЖЕ 


1 
4 
6 
4 
3 
2 
2 
2 
2 
7 


1250-0118 CONNECTOR-BNC Z 
1250.0118 CONNECTOR-BNC 2 


206) 
17 (ОРТ 216) 1250-0118 CONNECTOR-BNC 2 
18 (ОРТ 324) 1251-0218 СОММЕСТОЯ: REMOTE PROGRAM 


COIL, TRACE ALIGN 
COIL, ORTHO 
KNOB; CONC, RNO; 0.5-IN; JGK, SGI DECAL 
FILTER, BLUE 

01332. 02703 FILTER, CLEAR 


т نہ‎ 


01332-02704 FILTER, AMBER 


SHIELD, CRT 
SPRING WFRM 3-LG SST 


— 


DRIVE: SFT 1 12710 .281 00 .375 し 
TRIM, FRONT SIDE 

CASTING, FRONT FRAME 

CASTING, REAR FRAME 

SIDE RAIL 


MP10 (OPT 315, FOOT 


MP11 TRIM: TOP FRONT 
6960-0002 PLUG, HOLE, STANDARO HD, .5 DIA STEEL 
01335-04102 COVER-HV 


% 
— 


See introduction to this section for ordering information 


i 


Replaceable Parts 


1251-0218 


01332-86001 
01701-66001 
0370-1121 

01332-02708 
01332-02707 


01332-02708 


01335-04102 
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Replaceable Parts Model 1332A 


Table 6-2. Replaceable Parts (Cont'd) 


Reference Description Mfr 


Designation Code Mfr Part Number 


5061-1931 
5061-1922 


01332-07204 
01332-07201 


01332-07205 
01332-07206 
01335-23703 
01335-23702 
01335-23701 


01335-60103 
01332-60201 


меча (ОРТ 315, 5061-1931 COVER, TOP 
MP15 (ОРТ 315, 5061-1922 COVER, BOTTOM 
330, 580) 


МР16 (ОРТ 323) 01332-07204 INSERT, LEFT 
MP16 01332-07201 INSERT, LEFT 


MP17 4 * INSERT, RIGHT 
MP17 (ОРТ 325) INSERT. RIGHT (OPTION 326) 
МР18 SHAFT-Y GAIN 
SHAFT- x GAIN 
01335-23701 SHAFT-TA/AST 


0133560103 CHASSIS ASSY 

01332-60201 PANEL ASSY, REAR 
NOT ASSIGNED 
NOT ASSIGNED 

01332-02201 BEZEL, CRT 01332-02201 


5001-1035 COVER-INPUT 28480 5001-1035 
1250-0929 SHORTING CAP-BNC 28PC104-1 


PANEL ASSY FRONT 5040-8118 
PANEL ASSY FRONT 5040-0526 


COVER-PANEL 5040-7620 
BRACKET, CRT SHIELD 01335-01204 
BRACKET, TRANSFORMER 28480 01335-01205 
CUSHION 

GASKET, ROUNO š 


CONN AC POWER H-9 MALE FLANGE (P/O MP22) 
TRANSISTOR NPN $1 PD=90W FT=2MHZ 
TRANSISTOR NPN SI PD=90W FT=2MHZ 
TRANSISTOR NPN Si PD=21W FT=10MHZ 
TRANSISTOR NPN SI PD=90W FT=2MHZ 


из ри 


SWITCH; TGL; ОРОТ ۱0۸/250۷ AC ON NONE 89268316 
SWITCH: DUAL ОРОТ 8480 3101-1609 
T! TRANSFORMER POWER; 4 SECTION 9100-0676 
T1 (OPT 310) TRANSFORMER; POWER 9100-0677 
vi CRT, P31 AL STANDARD 5083-4152 


V1 (ОРТ 007) CRT, Р7 ALUMINIZED WITH GRATICULE AND FILTER 5083-4132 
М1 (ОРТ 011) CRT, И WITH GRATICULE EXCEPT WITH 5083-4142 
OPTION 


V1 (OPT 631) CRT, P31 ALUMINIZED NO GRATICULE EXCEPT WITH 5083-4151 
OPTION 570 


V1 (OPT 607) CRT, P7 ALUMINIZED WITH FILTER NO GRATICULE 5083-4131 
V1 (OPT 611) CRT, P11 ALUMINIZEO, NO GRATICULE 50834141 
CRT, P39 ALUMINIZED, NO GRATICULE 5083-4170 
CRT, P39 ALUMINIZED WITH GRATICULE 28480 5083-4171 
V1 (OPT 570) САТ, P31 ALUMINIZED, NO GRATICULE 5083-4173 


V1 (OPT 570) 5083-4174 CRT, P11 ALUMINIZED, NO GRATICULE 5083-4174 
М1 (OPT 325) 5083-4176 CRT. P31 ALUMINIZED INTERNAL GRATICULE 5083-4176 
wi 01332-61604 CABLE ASSY, INPUT Y (OPTION 106-2 REQ’D) 01332-61604 
W2 01332-61601 CABLE ASSY, Y OUTPUT 01332-61601 
01332-61603 CABLE ASSY, INPUT X (OPTION 106-2 REQ'D) 01332-61603 


01332-61602 CABLE ASSY, X OUTPUT 01332-61602 

01332-61605 CABLE ASSY, INPUT 2 (OPTION 206-2 REQ'D) 01332-61605 

8120-1521 CABLE, UNSHLF 3-СОМ 18 AWG (AC INPUT) 8120-1521 
W7 01334-61601 CABLE А55Ү, CRT 01334-61601 
W8 (OPT 324) 01332-61614 CABLE А55Ү, REMOTE INPUT 01332-61614 


W9 (OPT 216) 01332-61608 CABLE А55Ү, LOGIC BLANKING 01332-61608 

ХЕТ 1400-0084 FUSEHOLDER; EXTR POST ВАУ САР 15А 1400-0084 
01332-61102 CONN ANO CABLE, TSTR 01332-81102 
01332-61102 CONN AND CABLE, TSTR 01332-61102 
01332-61102 CONN ANO CABLE, TSTR 01332-61102 


01332-61101 CONN АМО CABLE, TSTR 01332-61101 
АТ PARTS 

01332-66509 BOARD ASSY, MAIN 01332-66509 
A1C1 0160-3451 CAPACITOR-F XD .01UF «80—20X 100WVDC 0160-3451 
e (ОРТ 200, 0121-0461 CAPACITOR, VAR, TRMR, AIR 1.7/11 PF 187-0106-005 
А1С2 0160-3461 CAPACITOR-F XD .01UF +80-20% 100WvOC 28480 0160-3451 
ux (OPT 200, 0121-0451 CAPACITOR, VAR, ТАМА, AIR 1.7/11 PP 187-0106-005 
zo (OPT 200, 0160-2198 CAPACITOR-F XD 20РЕ +ー5% 300WVDC ово 

0160-2198 CAPACITOR-FXD 20PF +-5% 300WVDC ово 


0160-3451 CAPACITOR-F XD .01UF >80-20% 100WVDC 0160-3451 
0160-3451 CAPACITOR-F XD .01UF +80—20% 100WVOC 0160-3451 


0160-2308 CAPACITOR-F XD 38PF +- 594 300WVDC 28480 0160-2308 

0121-0474 CAPACITOR; VAR; ТАМА; Р5ТМ; .3/1.5PF 0121-0474 

0160-3665 CAPACITOR-FXD of «80—20X 500WVDC 0062-38305251032500У 
0160-3665 CAPACITOR-F XD .01UF 80-20% 500WVDC 0062.38305251032500У 
0160-3670 И CAPACITOR-F XD .1UF —20% 200WVDC CY308 104M 


See introduction to this section for ordering information 


Model 1332А 


Reference 
Designation 


А1СЯ12 


A1CR13 
A1CR14 
A1CR15 
A1CR16 
A1CR17 


A1CR18 
A1CR19 
A1CR20 
A1CR21 
A1CR22 


A1CR23 
A1CR24 
A1CR25 
A1CR26 
(ОРТ 216) 


7ھ 
8ھ 
9ھ 
A1CR30‏ 
A1CR31‏ 


A1CR151 


0180-1746 


0160-3665 
0160-3451 
0180-1746 
0180-0197 
0180-0197 


0160-3670 


0160-3670 
0180-1780 


1901-0376 
1901-0376 


1901-0040 
1901-0040 
1901-0635 


Table 6-2. Replaceable Parts (Cont'd) 


АТ PARTS (CONT'D) 


CAPACITOR-F XD .01UF +80--2096 100WVDC 
CAPACITOR-FXD 1100UF +100—10% 40VDC AL 
CAPACITOR-F XD .001UF +—10% 1000WVDC 
CAPACITOR-F XD .01UF +80-20% 100WVDC 
CAPACITOR-FXD 1100UF +100--1096 40УОС AL 


CAPACITOR-F XD .001UF +- 1096 1000WVDC 
CAPACITOR-F XD .01UF +80—20% 5ООМУОС 
CAPACITOR-F XD 200UF %75-- 10% 200VDC AL 
CAPACITOR-F XD .001UF +—10% 1000WVOC 
CAPACITOR-F XD SOUF +75—10% 50VDC AL 


CAPACITOR-FXD .039UF +- 1096 200/۷۵۴ 
CAPACITOR-F XD .1UF +80—20% 25WVDC 
CAPACITOR-FXD 1UF +75—10% 150VDC AL 
CAPACITOR-F XD .01UF >80--20% 100WVOC 
CAPACITOR-FXD 15UF +-1096 20VDC TA-SOLIO 


CAPACITOR-FXD .01UF +80-2096 5ООУУУОС 
CAPACITOR-F XD .01UF +80—20% 100WVDC 
CAPACITOR-F XD 15UF - io 20VDC ТА 
CAPACITOR-F XD 2.2UF +-1096 20VDC ТА 
CAPACITOR-FXD 2.2UF +—10% 20VOC ТА 


CAPACITOR-F XD .068UF +80—20% 200WVDC 
CAPACITOR-FXD .01UF +80—20% 100WVDC 
CAPACITOR-F XD .002UF - 10% 250WVDC 
CAPACITOR-F XD 0.1UF +ー20% 200WVDC 
CAPACITOR-F XD 0.1UF >-20% 200WVDC 


CAPACITOR-FXD 0.1UF +-20% 200WVDC 
CAPACITOR-FXD 500UF +75—10% 10VDC TA-SOLIO 


DIODE-GEN РАР 35V SOMA 
DIODE-GEN PRP 35V SOMA 


DIODE-SWITCHING 2NS 30V SOMA 
DIOOE-SWITCHING 2NS 30V SOMA 
0100Е-5СНОТТКҮ 

МОТ ASSIGNED 

NOT ASSIGNED 


DIODE-PWR ВЕСТ 400V 750МА 
DIODE-PWR ВЕСТ 400V 750MA 
DIOOE-PWR RECT 400V 750MA 
0٥00۰۳۷۷۵ RECT 400V 750MA 
DIODE-PWR ВЕСТ 400V 750МА 


DIODE-PWR RECT 400V 750MA 
DIODE-PWR ВЕСТ 400V 750MA 
DIODE-PWR RECT 400V 750MA 
DIODE-PWR RECT 400V 750MA 
DIODE-PWR RECT 400V 750MA 


DODE-PWR ВЕСТ 400V 750MA 
DIOOE-PWR ВЕСТ 400V 750MA 
DIODE-SWITCHING 2NS 30V 50MA 
МОТ ASSIGNED 
DIOOE-SWITCHING 2NS 30V SOMA 


DIODE-SWITCHING 2NS 30V 50MA 
DIODE-PWR ВЕСТ 400V 750MA 
DIODE-PWR RECT 100V 750MA 
DIODE-SWITCHING 2NS 30V SOMA 


DIODE-SWITCHING 2NS 30V SOMA 
DO1ODE-SWITCHING 2NS 30V SOMA 
DIOOE-SWITCHING 100М5 120У 50MA 
DIODE-PWR ВЕСТ 400V 750MA 
DIODE-PWR RECT 400۷ 750MA 


DIODE-PWR ВЕСТ 400V 750МА 
FUSEHOLDER 

FUSE .25A 250V 

FUSE .25A 250У 


FUSE .25A 250V 

FUSE 1A 250V SLO-8LO 

COIL, ЕХО. MOLDED RF CHOKE, 40UH 10% 
COIL, ЕХО, MOLDED RF CHOKE, 240UH 5% 
HEAT SINK TO-5/TO-39PKG 


HEAT SINK TO-5/TO-39PKG 
THERMAL LINK TO-5/TO-39PKG 

NOT ASSIGNED 

TRANSISTOR; FET: DUAL 
TRANSISTOR PNP SI CHIP PO2310MW 


TRANSISTOR PNP SI CHIP O-, ] 
TRANSISTOR PNP SI CHIP PD=310MW 
TRANSISTOR PNP Si CHIP PD=310MW 
TRANSISTOR NPN SI PO*310MW FT*300MHZ 
TRANSISTOR NPN SI PO*310MW FT=300MHZ 


See introduction to this section for ordering information 


Replaceable Parts 


Mfr Part Number 


0160-3451 
20-36238 


006110830558 1KV 
0160-3451 
20-36238 


DD61108305X5E 102K 1KV 
0160-3665 


0180-0471 
0061108305X5E 102K 1KV 
300506G050002 


292P39392 
0160-3558 

300 106G 15СВА2 
0160-3451 

1500 156Х902082 


1500225Х9020А2 


0160-0166 
0160-3451 
0160-3449 
8131-М200-651-104М 
8131-М200-651-104М 


8131-М200-651-104М 
0180-1780 


9017-1051 
ТХВЕ032-0318 
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Replaceable Parts 
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A1R1 (ОРТ 210) 
A1R1 (OPT 211) 


A1R2 

A1R2 (OPT 210) 
A1R2 (OPT 211) 
A1R3 

A1R3 (OPT 200) 
ane {OPT 201) 
AIR 

2132 (ОРТ 200) 
A1R4 (ОРТ 201) 
А185 (ОРТ 200) 
А185 (ОРТ 201) 


A1R6 (ОРТ 200) 
A1R6 (ОРТ 201) 


даш (ОРТ 215) 

21955 (ОРТ 219 
R29 

21836 


4131 
4132 


0698-7648 
0757-0710 


0757-0344 
0698-7648 
0757-0710 

0757-0342 
0698-6654 


0698-6400 
0757-0342 
0698-6654 


0698-6400 
0757-0782 


0757-0342 
0757-0782 
0757-0342 
0684-3901 
0684-3901 


0757-0290 
0757-0290 
2100-3252 
0757-0420 
0757-0442 


0757-0442 
0757-0767 
0757-0290 
0757-0290 
0757-0283 


0757-0283 
0757-0283 
0757-0283 
0698-3155 
0757-0427 


0757-0418 


0757-0424 
0757-0467 
0757-0422 


0757-0444 
0684-3901 


Table 6-2. Replaceable Parts (Cont'd) 
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Description 


A1 PARTS (CONT'D) 


TRANSISTOR NPN SI PD=310MW FT=300MHZ 
TRANSISTOR NPN SI PO=310MW FT=300MHZ 
TRANSISTOR PNP SI CHIP PDs310MW 

TRANSISTOR NPN SI PD=310MW FT=300MHZ 
TRANSISTOR PNP SI CHIP ТО-39 f. U U U 


TRANSISTOR NPN SI TO-39 PD= ۱۷ FT«200MHZ 
TRANSISTOR NPN 2N3440 SI PD= 1W 

RESISTOR 1M 1% .25WF TUBULAR 

RESISTOR 60 OHMS 1% .25W МО 

RESISTOR 75 OHMS 196 .25WF TUBULAR 


RESISTOR 1М 1% .25WF 

RESISTOR 50 OHMS 1% .25W МО 
RESISTOR 75 OHMS 1% .۶ 
RESISTOR 100K 1% .25WF TUBULAR 
RESISTOR 800K 1% .25WF TUBULAR 


RESISTOR 900K 1% . Р TUBULAR 
RESISTOR 100K 1% .2 

RESISTOR 800К 1% Ема TUBULAR 
RESISTOR 900K 1% .25WF TUBULAR 
RESISTOR 200K 1% .25WF TUBULAR 


RESISTOR 100K 1% .25WF TUBULAR 
RESISTOR 200K 1% .25WF TUBULAR 
RESISTOR 100K 1% .25WF TUBULAR 
RESISTOR 39 OHM 10% .25W CC TUBULAR 
RESISTOR 39 OHM 10% .25W CC TUBULAR 


RESISTOR 6.19K 1% .125W F TUBULAR 
RESISTOR 6.19K 1% .125W F TUBULAR 
RESISTOR; VAR; ТАМА; SK OHM 10% С 
RESISTOR 750 OHM 1% .125W 
RESISTOR 10K 1% .125W Е TUBULAR 


RESISTOR 10K 1% .125W Е TUBULAR 
RESISTOR 43.2K 1% .25W Е TUBULAR 
RESISTOR 6.19K 1% .125W F TUBULAR 
RESISTOR 6.19K 1% .125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 


RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 4.64K 1% .125W Е TUBULAR 
RESISTOR 1.5K 1% .125W F TUBULAR 


RESISTOR 1.96K 1% .125W F TUBULAR 

RESISTOR 1.96K 1% .125W Е TUBULAR 

RESISTOR 619 OHMS 1% .125W (NOT SUPPLIED WITH 
Al ASSEMBLY. OROER LINEAR AMPLIFIER KIT AT 
END OF THIS LIST.) 


RESISTOR 1.1K 1% .125WF TUBULAR 
RESISTOR 47.5K 1% .125WF TUBULAR 
RESISTOR 909 OHMS 1% .125WF 

NOT ASSIGNED 

NOT ASSIGNED 


RESISTOR 12.1K 1% .125WF TUBULAR 


RESISTOR 39 OHM 10% .25W CC TUBULAR (NOT SUPPLIED 


тыл А1 ات‎ ORDER NO TTL KIT AT END OF 
HIS LIST. 
RESISTOR 2.21K 1% .125W Е TUBULAR 


RESISTOR; VAR; ТАМА SK OHM 10% C 
RESISTOR 3.65K 1% .125W Е TUBULAR 
RESISTOR 10K 1% .5W Е TUBULAR 
RESISTOR 22.1K 1% .5W Е TUBULAR 
RESISTOR 2.74K 1% .125W F TUBULAR 


RESISTOR 10 OHM 10% .25W eg TUBULAR 
RESISTOR 10 OHM 10% .25W CC TUBULAR 
RESISTOR 750 OHM 1% .25W F TUBULAR 
NOT ASSIGNED 

RESISTOR 3.9K 10% .5W CC TUBULAR 


RESISTOR 3.92K 1% .125W F TUBULAR 
RESISTOR 619 OHM 1% .125W F TUBULAR 
RESISTOR 15K 1% .125W F TUBULAR 
RESISTOR 8.2 OHM 10% .5W CC TUBULAR 
RESISTOR 7.5K 1% .125W Е TUBULAR 


RESISTOR 8.25К 1% .125W Е TUBULAR 
RESISTOR 3.9K 10% .5W CC TUBULAR 
RESISTOR 3.92K 1% .125W Е TUBULAR 
RESISTOR 1K 1% .125W Е TUBULAR 
RESISTOR 15K 1% .125W F TUBULAR 


RESISTOR 8.2 OHM 10% .SW CC TUBULAR 
RESISTOR 7.5K 1% .125W F TUBULAR 
RESISTOR 8.25К 1% .125W Е TUBULAR 
RESISTOR 100K 10% .5W CC TUBULAR 
RESISTOR 10K 5% 2W MO TUBULAR 


See introduction to this section for ordering information 


Model 1332A 


3440 
СБ 17e- T0- 1006F 
CS-1⁄4-TO-75RO-F 
С5-1/4-ТО-1004-Ғ 
Cs 


С5-1/4-ТО-75А 0-Е 
С5-1/4-Т0-1003-Ғ 
МҒ4С1/8-ТО-8003-Ғ 


МЕ52С1/4-ТО-9003-Ғ 
С5-1/4-ТО-1003-Ғ 
MF4C1/8-TO-8003-F 
MF52C1/4-TO-9003-F 
С5-1/4-ТО-2003-Е 


С5.1/4-ТО-1003-Е 
С5-1/4-ТО-2003-Ғ 
C5-1/4-TO-1003-F 


MF4C1/8-TO-6191-F 
MF4C1/8-TO-6191-F 
3389P. 1-502 
0757-0420 
С4-1/8-т0-1002-Е 


С4-1/8-ТО-1002-Ғ 
С5-1/4-Т0-4322-Ғ 
MF4C-1/8-TO-6191-F 
МҒ4С-1/8-Т0-6191-Ғ 
С4-1/8-ТО-2001-Е 


С4-1/8-Т0-2001-Ғ 
C4-1/8-TO-2001-F 
C4-1/8-TO-2001-F 
С4-1/8-Т0-4641-Е 
С4-1/8-Т0-1501-Ғ 


С4-1/8-Т0-1961-Ғ 
С4-1/8-ТО-1961-Ғ 
0757-0418 


C4-1/8-TO-1101-F 
=" /8-ТО-4752-Ғ 


С4-1/8-Т0-1212-Ғ 
C83901 


C4-1/8-TO-2211-F 


3389Р-1.502 
С4-1/8-Т0-3651-Ғ 
MF7C1/2.GO- 1002-F 
MF7C1/2 TO-2212-F 
С4-1/8-70-2741-Е 


CB 1001 

СВ 1001 
C5-1/4-TO-751-F 
883921 
С4-1/8-ТО-3921-Ғ 
C4-1/8-TO-619R-F 
С4-1/8-ТО-1502-Е 
E882G1 
С4.1/8-ТО-7501-Е 
С4-1/8-ТО-8251-Ғ 
Е83921 
C4-1/8-TO-3921-F 
С4-1/8-ТО-1001-Ғ 
СА-1/8-ТО-1502-Ғ 
ЕВ8261 
С4-1/8-ТО-7501-Ғ 
C4-1/8-TO-8251-F 


ЕВ1041 
FP42-2.TOO-1002-J 


Model 1332А Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


A1 PARTS (CONT'D) 


Reference Mfr Part Number 


СА-1/8-Т0-3001-Ғ 


RESISTOR ЗК 1% .125W Е TUBULAR 

RESISTOR ЗК 1% .125W Е TUBULAR С4-1/8-ТО-3001-Ғ 
RESISTOR 3.48K 1% .125W F TUBULAR СА-1/8-ТО-3481-Ғ 
RESISTOR 100K 1% .25W Е TUBULAR С5-1/4-ТО-1003-Ғ 


С4-1/8-т0-6198-Е 


С4-1/8-ТО-3001-Ғ 
С5-1/4-ТО-1003-Ғ 


RESISTOR 619 OHM 1% .125\ Е TUBULAR 


RESISTOR 3K 1% .125W F TUBULAR 
RESISTOR 100K 1% .25W Е TUBULAR 


RESISTOR 30 OHM 5% .5W CC TUBULAR Е83006 
RESISTOR 681K 1% .125W Е TUBULAR MFF-1/8, T-1 
RESISTOR 100K 1% .125W F TUBULAR СА-1/8-ТО-1003-Ғ 


RESISTOR 100K 1% .125W Е TUBULAR 
RESISTOR 120 OHM 10% .25W CC TUBULAR 
RESISTOR 22M 5% .25W CC TUBULAR 
RESISTOR 390K 10% .25W CC TUBULAR 
RESISTOR 390 OHM 10% .5W CC TUBULAR 


RESISTOR 1K 10% .25W CC TUBULAR 
RESISTOR 1K 1% .125W Е TUBULAR 
RESISTOR; VAR; TRMR; 50K OHM 10% C 
RESISTOR; VAR; ТАМА; 20K OHM 10% С 
RESISTOR 24.3K 1% .125М/ F TUBULAR 


C4-1/8-TO-1001-F 
3389°- 1-503 


72P 
С4-1/8-ТО-2432-Ғ 


RESISTOR; VAR; ТАМА; 50K OHM 10% С 3389P-1-503 
RESISTOR 10 OHM 10% .25W CC TUBULAR CB 1001 
RESISTOR 10 OHM 10% .25W CC TUBULAR CB1001 
RESISTOR 10 OHM 10% .25W CC TUBULAR CB1001 
RESISTOR 100 OHM 10% .25W CC TUBULAR CB1011 


А1894 2100-3213 RESISTOR 200K ОНМ 10% .5W CM TUBULAR 2100-3213 
А1886 (ОРТ 216) 0684-2231 RESISTOR 22K 10% .25W CC TUBULAR C82231 
А1886 (ОРТ 216) 0757-0454 RESISTOR 33.2K 1% .125W Е TUBULAR 


сс 
А1887 (ОРТ 216) 0757-0441 RESISTOR 8.25K 1% .129۷ Е TUBULAR С4-1/8-ТО-8261-Ғ 


МОТ ASSIGNED 


RESISTOR 2.2К ОНМ 10% .25W СС 
RESISTOR 1K 1% .125W Е TUBULAR 


RESISTOR 1K 1% .125W Е TUBULAR 


CB2221 
С4-1/8-ТО-1001-Ғ 
С4-1/8-ТО-1001-Ғ 


МОТ А55ІСМЕО 
RESISTOR; МАЙ; ТАМА; 50K OHM 10% C ТОР ADJ 


RESISTOR 2.2К ОНМ 10% .25W СС 


72Р850к 


ІС; LIN; VOLTAGE REGULATOR 
IC; LIN; VOLTAGE REGULATOR 
ІС; LIN; VOLTAGE REGULATOR 
ІС; LIN; MISCELLANEOUS (LINEAR) 
DIODE-ZNR 5.62V 5% DO-7 PD=.4W 


52 10939-110 


DIODE.ZNR 6.19V 5% DO-7 PD=.4W 1902-0049 

DIODE-ZNR 54.9V 5% DO-7 РО= ۷ SZ 10939-395 
DIODE-ZNR 56.2۷ 5% 00-7 PO=.4W 52 10939-398 
DIODE.ZNR 18.2V VZ 1W MAX PD SZ 11213-215 
DIODE-ZNR 56.2V 5% DO-7 PD=.4W SZ 10939-398 


0٥٥00۶۰2۸۸۸ 18.2V VZ; 1W MAX РО 
OIODE-ZNR 13.3۷ 5% 00-7 P0=.4W 
DIODE-ZNR 4.22V 5% 00-7 PD-.4W 
DIODE-ZNR 45.3V 5% DO-7 PO-.4W 
CONNECTOR: EDGE 10-СОМТ IRON 


CONNECTOR: EDGE 10-СОМТ !RON 
CONNECTOR: EDGE 10-СОМТ IRON 


A1 MISCELLANEOUS PARTS 


TERMINAL; SLDR STUD 
TERMINAL; SLDR 57/0; 045 SHK DIA 


KIT, STANDARD, LINEAR AMPLIFIER 


KIT, STANDARD, LINEAR AMPLIFIER 
RESISTOR 619 OHMS 1% .125W 


KIT, STANDARO, NO TTL 


KIT, STANDARD, NO TTL 
RESISTOR 39 OHM 10% .25W CC TUBULAR 


A2 PARTS 


ВОАЯО ASSY, X-Y 
CAPACITOR-F XO .01UF >80--20% 100WVDC (МОТ 
SUPPLIED WITH A2 ASSEMBLY. ORDER STANDARD 
DEFLECTION KIT AT END OF THIS LIST.) 
CAPACITOR-VAR TRMR AIR 1.9/15.7 PF 


CAPACITOR-FXD .01UF >80--20% 100WVOC (МОТ 
SUPPLIED WITH A2 ASSEMBLY. ORDER STANDARD 
DEFLECTION KIT AT END OF THIS LIST.) 


SZ 11213-215 


1251-1631 


1251-1631 
1261-1631 


252-10-30-310 


252-10-30-310 
252-10-30-310 


0360-1663 


0360-1653 
0360-1788 


0360-1788 


01332-88717 
0757-0418 


01332-88717 
0757-0418 


01332-88712 01332-88712 
0684-3901 CB3901 


01335-66512 
0160-3451 


01335-66512 
0160-3451 


А2 
А2С1 


0121-0455 
0160-3451 


187-0109-005 
0160-3451 


А2С1 (ОРТ 100, 
101) 


See introduction to this зесбоп for ordering information 
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Replaceable Parts 


Reference 
Designation 


0160-3451 


0121-0455 
0160-3451 


А2С18 (ОРТ 100, 
101) 
А2С19 


0121-0455 


А2С19 (ОРТ 100, 
101) 


мо (ОРТ 100, 0160-2200 
1 

un (OPT 100, 0160-2200 
1 š 

A2C22 0160-3451 
A2C23 0160-3451 


A2C24 (OPT 121) 
A2C25 (OPT 121) 
A2C26 


A2C27 


0180-1746 


0160-3451 
0180-1746 
0160-3451 
0160-3665 
0160-3665 


0180-1746 
0160-3451 
0160-3451 
0180-1748 
0160-3451 


6-10 5 


Table 6-2. Replaceable Parts (Cont'd) 


EM Mfr 


A2 PARTS (CONT'D) 
CAPACITOR-VAR TRMR AIR 1.9/15.7 PF 
CAPACITOR-F XD 43PF + 一 5% 300WVDC 
CAPACITOR-F XD 43PF +ー6% 300WVDC 


CAPACITOR-F XD .01UF >80-20% 100WVDC 
CAPACITOR-F XD .01UF «80—20X 100WVDC 
CAPACITOR-FXD 160PF +—2% 300WVDC 
CAPACITOR-F XD 160PF +—2% 300WVDC 
CAPACITOR-F XD 200PF +—5% 300WVDC 


CAPACITOR; VAR; ТАМА; PSTN; .3/1.5РЕ 
CAPACITOR; VAR; ТАМА; PSTN; .3/1.5PF 
CAPACITOR-F XD .01UF +80-20% 500WVDC CER 
CAPACITOR-F XD .01UF +80-20% 500WVDC CER 
CAPACITOR-F XD .01UF >80--20% 500WVDC CER 


CAPACITOR-F XD .01UF +80—20% 500WVDC CER 
CAPACITOR-F XD .1UF *80—20* 200€ МОС 
CAPACITOR-F XD .1UF +80—20% 200WVDC 
CAPACITOR-FXD .01UF >80--20% 100WVDC (МОТ 
SUPPLIED WITH A2 ASSEMBLY. ORDER STANDARD 
DEFLECTION KIT AT ЕМО OF THIS LIST.) 


CAPACITOR-VAR TRMR AIR 1.9/15.7РЕ 


CAPACITOR-F XD .01UF >80-20% 100WVDC (NOT 
SUPPLIED WITH A2 ASSEMBLY. ORDER STANDARD 
DEFLECTION KIT AT END OF THIS LIST.) 
CAPACITOR-VAR TRMR AIR 1.9/15.7PF 


HH BIB 


ч 
» 
š š 
° 


CAPACITOR-F XD 43PF +—5% 300WVDC 
CAPACITOR-F XD 43PF +ー5% 300WVDC 


CAPACITOR-F XD .01UF +80—20% 100WVDC 
CAPACITOR-FXD .01UF >80-20% 100WVDC 


CAPACITOR-F XD 180PF +ー2% 300۸۷۸۷ DC 
CAPACITOR-FXD 160РЕ +ー2% 
CAPACITOR-F XD 200PF +—5% 300WVDC 
CAPACITOR: VAR; TRMR; PSTN; .25/1.5РЕ 
CAPACITOR; VAR; ТАМА; PSTN; 25/1.5PF 


CAPACITOR-F XD .01UF +80-2096 500WVDC CER 
CAPACITOR-FXD .01UF +80—20% 500WVOC CER 
CAPACITOR-FXD .01UF >80--20% 500WVDC CER 
CAPACITOR-FXD .01UF >80-20% S]” C CER 
CAPACITOR-FXD .1UF +80- 20% 200€ МОС 


CAPACITOR-F XD .1UF *80—20* 200€ VDC 
CAPACITOR-F XD .01UF +80--2096 S]] CER 
CAPACITOR-FXD .01UF +80—20% 500WVDC CER 
CAPACITOR-FXD .01UF 80-20% 100WVDC 
CAPACITOR-FXD 15UF +-10% 20У0С TA-SOLID 


CAPACITOR-FXD .01UF +80-20% 100WVDC 
CAPACITOR-FXD: 15UF >-10% 20VOC TA-SOLID 
CAPACITOR-FXD .01UF 80-20% 100WVDC 
CAPACITOR-F XD .01UF >80-20% SOOWVOC CER 
CAPACITOR-F XD .01UF +80--2096 500WVDC CER 


CAPACITOR-F XD 15UF +ー10% 20VDC TA-SOLID 
CAPACITOR-F XD .01UF +80—20% 100WVDC 
CAPACITOR-FXD .01UF >80-20% 100WVDC 
CAPACITOR-F XD 15UF +- 10% 20VDC TA-SOLIO 
CAPACITOR-F ХО .01UF >80-20% 100WVOC 


DIOOE-GEN PRP 35V SOMA 
DIOOE-GEN PRP 38V SOMA 
DIODE-SWITCHING 2NS 30% SOMA 
O0IODE-SWITCHING 2NS 30V SOMA 
DIODE-GEN РАР 35V SOMA 


OIOOE-GEN PRP 35V SOMA 
DIODE-SWITCHING 2NS 30V 50MA 
DIODE-SWITCHING 2NS 30V SOMA 
HEAT-DISSIPATOR: SGL; TO-5 PKG 
HEAT-DISSIPATOR; SGL; TO-5 PKG 


INSULATOR; XSTR: TO-5, .075 THK 
SHIELD, AMPLIFIER 

BRACKET-X GAIN 
BRACKET-Y GAIN 
SRACKET-TA & AST 


TRANSISTOR; FET; DUAL 
TRANSISTOR PNP SI CHIP PD«310MW 
TRANSISTOR PNP SI CHIP PO=310MW 
TRANSISTOR PNP SI CHIP PD=310MW 
TRANSISTOR PNP SI CHIP PD=310MW 


56289 


28353 ИШ BH 


5 
= 
8 


38888 BH 


See introduction to this section for ordering information 


Model 1332A 


Mfr Part Number 


187-0109-005 
0160-2200 
0160-2200 


0160-3451 

0160-3451 

DM15F 161G0300WV TCR 
DM15F 181G0300WV'1CR 
DM 15F 201J0300WV ICR 


0121-0474 
0121-0474 
0160-3865 
0160-3865 
0160-3665 


0160-3665 
0160-3670 
0160-3670 
0160-3451 


187-0109-005 
0160-3451 


187-0109-005 


0160-2200 
0160-2200 


0160-3451 
0160-3451 


ОМ 15Р 161503004 У 1СА 
DOM15F161G0300WV1CR 
DM15F201J0300WV1CR 
0121-0474 
0121-0474 


0160-3670 
0160-3665 
0160-3665 
0160-3451 
1500 156х902082 


0160-3451 
1500 156Х902082 
0160-3451 
0160-3665 
0160-3665 


1500 156X902082 
0160-3451 
0180-3461 
1500 156X902082 
0160-3451 


1901-0376 
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Model 13324 | Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


Reference "e 
CC 


А2 PARTS (CONT'D) 


TRANSISTOR NPN Si PO«310MW FT=300MHZ 
TRANSISTOR NPN SI PD=310MW FT=300MHZ 
TRANSISTOR NPN Si PD=310MW FT=300MHZ 
TRANSISTOR PNP SI CHIP PD=310MW 
TRANSISTOR PNP SI CHIP PD=310MW 


TRANSISTOR NPN 51 PD=310MW FT=300MHZ 
TRANSISTOR PNP SI CHIP TO-39 РО= М 
TRANSISTOR NPN SI TO-39 PD=1W FT=150MHZ 
TRANSISTOR NPN SI TO-35 PD=1W ҒТ» 150MHZ 
TRANSISTOR PNP SI CHIP TO-39 PO=1W 


TRANSISTOR; FET; DUAL 
TRANSISTOR PNP 


$i 
5 
TRANSISTOR PNP 4 
Si 


" 


TRANSISTOR PNP IP PD=310MW 


TRANSISTOR NPN Si PD*310MW FT=300MHZ 
TRANSISTOR NPN Si PO*310MW FT=300MHZ 
TRANSISTOR NPN Si PD=310MW FT=300MHZ 
TRANSISTOR NPN Si CHIP PD=310MW 

TRANSISTOR PNP SI CHIP PO*310MW 


TRANSISTOR NPN SI PD=310MW FT=300MHZ 
TRANSISTOR PNP SI CHIP TO-39 PD=1W 


9 


SPS 3611 
1853-0232 


TRANSISTOR NPN SI ТО-39 PF=1W FT=150MHZ 1854-0523 
TRANSISTOR NPN SI TO-39 PD=1W FT=!50MHZ 1854-0523 
TRANSISTOR PNP Si CHIP TO-39 PF=1W 1853-0232 


RESISTOR 1M 1% .25WF TUBULAR (NOT SUPPLIED 
WITH A2 ASSEM8LY. ORDER STANDARD INPUT 
Х-Ү KIT AT END OF THIS LIST.) 

RESISTOR 50 OHM 1% .25\ MO 

RESISTOR 1M 196 .25WF TUBULAR (NOT SUPPLIED 
WITH A2 ASSEMBLY. ORDER STANDARD INPUT 
X-Y KIT AT ENO OF THIS LIST.) 


RESISTOR SO OHM 1% .25W МО 
RESISTOR 100K 1% .25WF TUBULAR (NOT SUPPLIED 
WITH A2 ASSEMBLY. ORDER STANDARD DEFLECTION 
KIT AT ENO OF THIS LIST.) 

RESISTOR 800K 1% .25WF TUBULAR 

RESISTOR 900K 1% .25WF TUBULAR 


RESISTOR 100K 1% .25WF TUBULAR (NOT SUPPLIED 
WITH A2 ASSEMBLY. ORDER STANDARD DEFLECTION 
KIT AT ENOOF THIS LIST.) 

RESISTOR 800K 1% .25WF TUBULAR 

RESISTOR 900K 1% .25WF TUBULAR 


RESISTOR 200K 1% .25WF TUBULAR 


C5-1/4-TO-1004-F 


A2R1 (ОРТ 110) 


C-5 
A2R2 С5-1/4-ТО-1004-Ғ 


A2R2 (ОРТ 110) 
A2R3 


C.5 
С5-1/4-ТО-1003-Ғ 


A2R3 (ОРТ 100) 
A2R3 (ОРТ 101) 


4ھ 


МЕ4С1/8-ТО-8003-Ғ 
MF52C1/4-TO-9003-F 


С5-1/4-ТО-1003-Р 


A2R4 (ОРТ 100} 
А284 (ОРТ 101) 


A2RS (ОРТ 100) 


MF4C1/8-TO-8003-F 
MF52C 1/4-TO-9003-F 


C5-1/4-TO-2003-F 


A2RS (OPT 101) RESISTOR 100K 1% .25WF TUBULAR С5-1/4-ТО-1003-Ғ 
286ھ‎ (ОРТ 100) RESISTOR 200K 1% .25WF TUBULAR С5-1/4-Т0-2003-Ғ 
A2R6 (ОРТ,101) RESISTOR 100К 196 .25WF TUBULAR C5-1/4-TO- 1003-F 
7ھ‎ RESISTOR 39 ОНМ 1046 .25W CC TUBULAR C83901 


RESISTOR 39 OHM 10% .25W CC TUBULAR 
RESISTOR 6.19K 1% .125W Е TUBULAR 
RESISTOR 6.19K 1% .125W Е TUBULAR 
RESISTOR; VAR; CONT; 5K 10% CC 
RESISTOR 1.1K 1% .125W Е TUBULAR 


RESISTOR 10K 1% .125W Е TUBULAR 
RESISTOR 10K 1% .125W Е TUBULAR 
RESISTOR 43.2K 1% .5W Е ТС-0%-100 
RESISTOR 10K 1% .125W F TUBULAR 
RESISTOR 10K 1% .125\ Е TUBULAR 


RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 4.64К 1% .125W Е TUBULAR 
RESISTOR 1.5K 1% .125W F TUBULAR 
RESISTOR 2K 1% .128W Е TUBULAR 


RESISTOR 2K 1% .125W Е TUBULAR 


с83901 
MF4C1/8-TO-6191-F 
MF4C1/8-TO-6191-F 
70M4NO56R502U 
С4-1/8-Т0-1101-Е 


С4-1/8-Т0-1002-Е 
C4-1/8-TO-1002-F 
MF7C1/2.TO-4322-F 
C4-1/8-TO-1002-F 
C4-1/8-TO-1002-F 


С4-1/8-ТО-2001-Е 
C4-1/8-TO-2001-F 
С4-1/8-70-4641-Е 
С4-1/8-ТО-1501-Е 
С4-1/8-Т0-2001-Е 


С4-1/8-Т0-2001-Ғ 


RESISTOR; VAR; ТАМА; 1K OHM 10% С 3389P-1-102 
RESISTOR 681 OHM 1% .125W Е TUBULAR C4-1/8-TO-681R-F 
RESISTOR 3.92K 1% . 125W Е TUBULAR СА-1/8-Т0-3921-Ғ 


RESISTOR 3.92K 1% .125W Е TUBULAR 
RESISTOR 61.9K 1% .125W F TUBULAR 


С4-1/8-Т0-3921-Ғ 
С4-1/8-Т0-6192-Ғ 


RESISTOR 61.9K 1% .125W Е TUBULAR С4-1/8-ТО-6192-Ғ 
RESISTOR; VAR; ТЯМЯ; 1K OHM 10% С 3389P-1-102 
RESISTOR 20K 5% 1W MO TC-0*—200 FP32-1-2002-J 


RESISTOR 20K 5% 1W MO ТС«0%-200 
RESISTOR 6.8K 10% .25W FC ТС+-400/+700 


FP32-1-2002-J 
CB6821 


RESISTOR 6.8K 10% .25W FC TC= 一 400/+700 CB6821 
RESISTOR 43.2K 1% .5W Е ТС=0+-—100 MF7C1/2-TO-4322-F 
RESISTOR 43.2K 1% .5W F ТС-0%-100 MF7C1/2-TO-4322-F 


RESISTOR 10 OHM 10% .25W CC TUBULAR 


RESISTOR 10 OHM 10% .25W CC TUBULAR 
RESISTOR 10 OHM 10% .125\ CC TUBULAR 
RESISTOR 10 OHM 10% .125W CC TUBULAR 
RESISTOR 5.11K 1% .125W Е TUBULAR 
RESISTOR 5.11K 1% .125W F TUBULAR 


CB 1001 


CB1001 
881001 
881001 
С4-1/8-Т0-5111-Е 
С4-1/8-ТО-5111-Ғ 


See introduction to this section for ordering information 
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Replaceable Parts Model 1332A 


Table 6-2. Replaceable Parts (Cont'd) 


Mfr 


Cod Mfr Part Number 


6-12 


0757-0283 
21003211 


0757-0419 


A2PARTS (CONT'D) 


RESISTOR 1.5K 1% .25W Е TUBULAR 
RESISTOR 1.5K 1% .25W Е TUBULAR 
RESISTOR 39 OHM 10% .25W CC TUBULAR 
RESISTOR 39 OHM 10% .25W CC TUBULAR 
RESISTOR 6.19K 1% .125W Е TUBULAR 


RESISTOR 6.19K 1% .125W F TUBULAR 
RESISTOR; VAR; SK 10% LIN CCP 
RESISTOR 1.1K 1% .125W F TUBULAR 
RESISTOR 10K 1% .125W Е TUBULAR 
RESISTOR 10K 1% .125W F TUBULAR 


RESISTOR 43.2K 1% .5W Е TC=0+—100 
RESISTOR 10K 1% .125W F TUBULAR 
RESISTOR 10K 1% .125W F TUBULAR 
RESISTOR 2K 1% . 125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 


RESISTOR 4.64K 1% .125W Е TUBULAR 
RESISTOR 1.5K 1% .125W F TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR 2K 1% .125W Е TUBULAR 
RESISTOR; VAR; TRMR; 1K OHM 10% C 


RESISTOR 681 OHM 1% .125W F TUBULAR 
RESISTOR 3.92K 1% .125W Е TUBULAR 
RESISTOR 3.92K 1% .125W Е TUBULAR 
RESISTOR 61.9K 1% .125W Е TUBULAR 
RESISTOR 61.9K 1% .125W F TUBULAR 


RESISTOR; VAR; ТАМА; 1K OHM 10% С 
RESISTOR 20K 5% 1W MO TC=0+—200 
RESISTOR 20K 5% 1W MO TC=0+—200 
RESISTOR 6.8K 10% .25W ЕС TC»—400/«700 
RESISTOR 6.8K 10% .25W FC TC=—400/+700 


RESISTOR 43.2K 1% .5W Е TC=0+—100 
RESISTOR 43.2K 1% .5W Е ТС20+--100 
RESISTOR 10 OHM 10% .25W CC TUBULAR 
RESISTOR 10 OHM 10% .25W CC TUBULAR 
RESISTOR 10 OHM 10% .125W CC TUBULAR 


RESISTOR 10 OHM 10% .125W CC TUBULAR 
RESISTOR 5.11K 1% .125W Е TUBULAR 
RESISTOR 5.11K 1% .125W Е TUBULAR 
RESISTOR 1.5K 1% .25 F TUBULAR 
RESISTOR 1.5K 1% .25W F TUBULAR 


RESISTOR; VAR; 5K LIN CCP 
RESISTOR; VAR: CONT; 50K 10% СС 
RESISTOR 10 OHM 10% .25W CC TUBULAR 


RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 


RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10% . 
RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 


RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 
RESISTOR 10 OHM 10%. 


25W СС TUBULAR 
25w CC TUBULAR 


25W CC TUBULAR 
25W CC TUBULAR 
25W CC TUBULAR 
25W CC TUBULAR 
28W CC TUBULAR 


25W CC TUBULAR 
25W CC TUBULAR 
29۷ CC TUBULAR 
25W CC TUBULAR 
25W CC TUBULAR 


С5-1/4-ТО-1501-Ғ 
С5-1/4-ТО-1501-Ғ 
C83901 


C83901 
МЕ4С1/8-ТО-6191-Е 
МҒ4С1/8-ТО-6191-Ғ 
73M4N056L502U 
C4-1/8-TO-1101-F 


С4-1/8-ТО-1002-Ғ 
С4-1/8-ТО-1002-Ғ 


MF7C1/2-TO-4322-F 


СА-1/8-ТО-2001-Ғ 


СА-1/8-ТО-4641-Ғ 
С4-1/8-Т0-1501-Ғ 
С4-1/8-ТО-2001-Ғ 
С4-1/8-ТО-2001-Ғ 
3389Р-1-102 


С4-1/8-ТО-68 18-Е 
С4-1/8-Т0-3921-Ғ 
С4-1/8-Т0-3921-Ғ 
C4-1/8-TO-6192-F 
С4-1/8-Т0-6192-Ғ 


MF7C1/2-TO-4322-F 
MF7C1/2-TO-4322-F 
CB 1001 
C81001 
881001 


881001 

С4-1/8-ТО-5111-Е 
СА-1/8-ТО-5111-Ғ 
С5-1/4-ТО-1501-Е 
С5-1/4-ТО-1501-Ғ 


DiODE.ZNR 5.62۷ 5% DO-7 PO- ] 
DIODE-ZNR 5.62V 5% DO-7 PD=.4W 
DIODE-ZNR 4.22V 5% PD=.4W 
0100۰2118 4.22۷ 5% PD=.4W 


A2 MISCELLANEOUS PARTS 


TERMINAL; SLDR STUD 
SCREEN-MACH 4-40 .188 IN. LG. PAN HD POZI 


KIT, STANDARD ot FC io 


КІТ, STANDARD DEFLECTION 

CAPACITOR-F XO .01UF +80—20% 100WVDC 
CAPACITOR-FXD .01УҒ >80-20% 100WVOC 
CAPACITOR-F XD .01UF +80—20% 100WVOC 
CAPACITOR-F XD .01UF +80—20% 100WVOC 


RESISTOR 100К 1% .25W F TUBULAR 
RESISTOR 100K 1* .25W F TUBULAR 
RESISTOR 100K 1% .25W Е TUBULAR 
RESISTOR 100K 1% .25W Е TUBULAR 24548 CS-1/4-TO-1003-F 


KIT, STANDARD INPUT X-Y 


KIT, STANDARD INPUT Х-Ү 01332-88704 

RESISTOR 1M 1% .25W Е TUBULAR С5-1/4-ТО-1004-Ғ 
RESISTOR 1M 1% .25W Е TUBULAR С5-1/4-ТО-1004-Ғ 
RESISTOR ІМ 1% .25\ Е TUBULAR С5-1/4-ТО-1004-Ғ 
RESISTOR 1M 1% .25W Е TUBULAR 24648 C$-1/4-TO-1004-F 


See introduction to this section for ordering information 


Model 1332А Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


АЗ PARTS 


BOARO ASSY, HIGH VOLTAGE 
CAPACITOR-F XO f +- 2016 6000WVDC 
CAPACITOR-F XD .033UF + 一 20% 6000WVDC 
CAPACITOR-F XD .001UF +-—20% 8000WVOC 
CAPACITOR-F ХО 20PF +ー5% 500WVDC 


Reference 
Designation 


CAPACITOR-F XD .001UF + 一 20% 8000WVDC HEW337 
CAPACITOR-F XD .01UF +ー20% 6000WVDC HEW337 
CAPACITOR-F XD .01UF +ー20% 6000WVDC HEW337 
CAPACITOR-F XD .0047UF +ー20% 4000WVOC HEW337 ° 
DIODE-HV ВЕСТ 250NS ТОКУ SMA 1901-0683 
DIODE-PWR RECT 400V 750MA 581358-9 
DIODE-PWR ВЕСТ 400V 750MA SR 1358-9 
DIODE.PWR RECT 400М 750MA 581358-9 
DIODE-PWR RECT 400V 750MA SR 1358-9 
CONNECTOR; 1 СОМТ SKT OA: WHT ТЕЕ SKT-400 
0340.0007 STANOOFF-RND-FEM .5-LG 6-ТНО .5-OD CER 0340-0007 
01332-01201 BRACKET, HIGH VOLTAGE BOARO 01332-01201 
0684-1041 RESISTOR 100K 10% .25W СС TUBULAR СВ 1041 
0687-4721 RESISTOR 4.7K 10% .SW CC TUBULAR ЕВ4721 
0687-3941 RESISTOR 390K 10% .5W СС TUBULAR 883941 
0698-8018 RESISTOR 30M +1-1996 3W CP TUBULAR PVC 178-3-TO-3004-F 
а RESISTOR 1К 10% .25W СС TUBULAR СВ 1021 
RESISTOR 1К 10% .25W СС TUBULAR СВ1021 
RESISTOR 10М 10% .25W СС C81061 
RESISTOR 1K 10% .25W СС C81021 
RESISTOR 1M 10% .25W CC C81051 
RESISTOR 2.2K OHM 10% .5W CC TUBULAR €82221 
RESISTOR 10 OHM 10% .5W СС E81001 
RESISTOR 8.25M 5% 1W CF TUBULAR 0698-5353 
RESISTOR; VAR; TRMR; 2M ОНМ 20% MG 2100-3501 
RESISTOR 13M 5% 1W CF TUBULAR 0698-6442 
RESISTOR 1K 10% .25W CC TUBULAR C81021 
RESISTOR 100 OHM 1096 .5W СС Е81011 
01332-61103 TRANSFORMER 01332-61103 
2140-0018 LAMP, GLOW, BULB T-2, 58V АЗА (NE-2E 1) 
2140-0018 LAMP, GLOW. BULB T-2, 58V АЗА (NE-2E1) 
1902-0182 DIODÉ-ZNR 20.5V 5% PD=.4W 1902-0182 
A3 MISCELLANEOUS PARTS 
TERMINAL, TEST POINT ово 
TERMINAL, SLDR STUD 0360-1653 
SCREW-MACH 6-32 BDG HO SLT REC NYL-BLK 102222 
АА PARTS 
NOT ASSIGNED 
АБ PARTS 
AS ВОАВО ASSY, CONTROL 01332-86505 
A5R1 RESISTOR-VAR CONT 20K 10% CC 2100-0649 
A5R2 RESISTOR-VAR CONT 20K 10% CC 2100-0649 
A5R3 RESISTOR-VAR CONT 20K 10% CC 2100-0649 
A5R3 (OPT 322) RESISTOR-VAR PREC 20K 5% WW 10 TURN 2100-3660 
A5R3MP1 DIAL, TURNS COUNTING 1140-0066 
(ОРТ 322) i 
ASR4 RESISTOR-VAR CONT 2.5M 10% СС 2100-0850 
ASRS (ОРТ 325) RESISTOR-VAR CONT 100 OHM 10% C 2100-0648 
A5W1 MARNESS, CONTROL BOARO 8120-1999 


HIGH VOLTAGE MULTIPLIER ASSY 


See introduction to this section for ordering information 


Model 1332А 


Reference 
Designation 


Replaceabie Parts 


Table 6-3. Replaceable Parts for Options (Cont'd) 


OPTION 580 
SPRING WFRM 3-LG SST 
FOOT 


COVER, TOP 
COVER, BOTTOM 


OPTION 604 


CRT, P4 ALUMINIZED NO GRATICULE 


OPTION 607 


CRT, P7 ALUMINIZED NO GRATICULE 


OPTION 611 


CRT, P11 ALUMINIZED NO GRATICULE 


OPTION 631 


CRT, P31 ALUMINIZED NO GRATICULE 


OPTION 639 


CRT, P39 ALUMINIZED NO GRATICULE 


а BH 


See introduction to this section for ordering information 


Table 6-4. List of Manufacturers' Codes 


U.S.A. COMMON 

ALLEN BRADLEY CO 

TEXAS INSTR INC SEMICOND CMPNT DIV 

SMALL PARTS INC 

AMPHENOL CONNECTOR DIV 

RCA CORP SOLID STATE DIV 

PYROFILM CORP 

MOTOROLA SEMICONDUCTOR PRODUCTS 
NYLOK-DETROIT CORP 

AIRCO SPEER ELECTRONICS DIV OF AIR REDUCTION 


CO, INC 

RICHCO PLASTIC CO 

FAIRCHILD SEMICONDUCTOR DIV 

GE CO MINIATURE LAMP PROD DEPT 
THERMALLOY CO 

TELEDYNE SEMICONDUCTOR 

CORNING GL WK ELEC CMPNT DIV 
SILICONIX INC 

MEPCO/ELECTRA CORP 

GOWANDA ELECTRONICS CORP 

CORNING GLASS WORKS 

SPECIALTY CONNECTOR СО, INC 
ENVIRONMENTAL CONTAINER SYSTEMS INC 
GRIBS REPRODUCTR CORP 

МЕТНООЕ ELECTRONICS INC 
CUTLER-HAMMER INC POWER OISTR CONT 
HEWLETT-PACKARD CO CORPORATE HQ 
MEPCO/ELECTRA CORP 

BOURNS INC TRIMPOT PROD DIV 
MOTOROLA INC 

OVERLANO PRODUCTS CO 

SPRAGUE ELECTRIC CO 

STIMPSON EDWIN 8 CO, INC 

8USSMAN MFG DIV OF MCGRAW-EDISON CO 
TRW ELEK COMPONENTS CINCH DiV 
ELECTRO MOTIVE MFG CO, INC 

ERIE TECHNOLOGICAL PRODUCTS, INC 
ВЕСКМАМ INSTRUMENTS INC HELIPOT DIV 
FERRY E W SCREW PRODUCTS INC 
FEDERAL SCREW PRODUCTS CO 

JOHNSON E F CO 

LITTLEFUSE INC 

ILLINOIS TOOL WORKS INC SHAKEPROOF 
EVERLOCK CHICAGO INC 

HEPWORTH MACHINE CO INC 

TRW INC ST PETERSBURG DIV 

TRW CAPACITOR DIV 

MALLORY CAPACITOR CO 
ASHEVILLE-SCHOONMAKER MICA CO 
SEALECTRO CORP 


Zip 
e — 


ANY SUPPLIER OF THE U.S. 
MILWAUKEE WI 

DALLAS TX 

COSTA MESA CA 
BROAOVIEW IL 
SOMMERVILLE NJ 
WHIPPANY NJ 

PHOENIX AZ 

TROY MI 

NOGALES AZ 


CHICAGO !L 
MOUNTAIN VIEW CA 
CLEVELAND OH 
OALLAS TX 
MOUNTAIN VIEW CA 
RALEIGH NC 

SANTA CLARA CA 
MINERAL WELLS TX 
GOWANDA NY 
BRADFORD PA 
INDIANAPOLIS IN 
PALO ALTO CA 

NEW ROCHELLE NY 
CHICAGO IL 
MILWAUKEE МИ 
PALO ALTO СА 

SAN DIEGO CA 
RIVERSIDE СА 
FRANKLIN PARK IL 
FREMONT NE 
NORTH ADAMS MA 
BROOKLYN NY 

ST LOUIS MO 

ELK GROVE VILLAGE IL 
WILLIMANTIC CT 
ERIE PA 
FULLERTON CA 
CLEVELAND OH 
CHICAGO IL 
WASECA MN 

OES PLAINES IL 
ELGIN IL 

CHICAGO IL 

PORT WASHINGTON NY 
ST PETERSBURG FL 
OGALLALA NE 
INDIANAPOLIS IN 
NEWPORT NEWS MD 
MAMARONECK NY 


See introduction to this section for ordering information 


6-19/(6-20 blank) 


Model 1332А 


Service 


SECTION VIII 
SERVICE 


8-1. INTRODUCTION. 


8-2. This section provides instructions for trouble- 
shooting and repairing the Model 1332A X-Y Display. 


8-3. Principles of operation and troubleshooting in- 
formation are located opposite the schematics on fold- 
out Service Sheets. This section also provides general 
service information that should help you to quickly 
service and repair the X-Y display. DC voltage dis- 
tribution and adjustment locations are shown on the 
last foldout page in this section. 


8-4. PRINCIPLES OF OPERATION. 


8-5. Principles of operation appear on the foldout 
pages opposite the block diagrams and the schematics 
on the Service Sheets. Service Sheet 1 is an overall 
block diagram that briefly describes instrument opera- 
tion. It is keyed, by numbers in the lower, right-hand 
corners of the blocks, to the detailed schematics on 
the Service Sheets that follow. These Service Sheets 
provide a stage-by-stage description of the circuits on 
the schematics. 


8-6. TROUBLESHOOTING. 


Read the Safety Summary at the front of 
this manual before troubleshooting the 
instrument. 


8-7. INITIAL TROUBLESHOOTING PROCEDURE. Be- 
fore troubleshooting the 1332А in detail, try to perform 
the adjustment procedures listed in Section V of this 
manual. Some apparent malfunctions may be correct- 
ed by these adjustments, or failure to obtain a correct 
adjustment will often reveal the source of trouble. 


NOTE 


Before performing any troubleshooting 
procedure, eliminate static charge from 
glass of the CRT faceplate by solidly 
grounding one hand while rubbing the 
CRT faceplate with the other hand. 


8-8. DC VOLTAGES AND WAVEFORMS. DC voltages, 
waveforms, and conditions for making these measure- 
ments are given on, or adjacent to schematics on the 
service sheets. Since conditions for making measure- 


ments may differ from one circuit to another, always 
check the specific conditions listed for each schematic. 


8-9. RECOMMENDED TEST EQUIPMENT. 


8-10. Test equipment required to maintain the 1332A 
is listed in Section I, table 1-4. Equipment other than 
that listed may be used if it meets the listed critical 
specifications. 


8-11. PREVENTIVE MAINTENANCE AND REPAIR. 
Painted surfaces can be cleaned with a commercial, 
spray-type window cleaner or with a mild soap and 


water solution. 
CAUTION 


Do not use chemical cleaning agents that 
might damage the plastics used in this 
instrument. Recommended cleaning 
agents are isopropyl alcohol, kelite (1 part 
kelite, 20 parts water), or a solution of 
196 mild detergent and 9996 water. 


8-12. Corroded spots are best removed with soap 
and water. Stubborn residues can be removed with a 
fine abrasive. Protect such areas from further cor- 
rosion with an application of silicone resin such as 
GE DRIFILM 88. 


8-13. CIRCUIT BOARDS. 


8-14. Board Connections. Square-pin connectors are 
identified on circuit boards by color code of con- 
necting wire or by the signal name. Connector pins 
on plugs and jacks are identified by either a number 
or a letter. The letters G, I, O, and Q have been 
omitted. Coaxial wires are identified by different 
shrink-tubing colors. 


8-15. Servicing Etched Circuit Boards. All the etched 
circuit boards have plated-through component holes. 
This allows components to be removed or replaced 
from either side of the board. When unsoldering large 
components such as potentiometers, rotate the solder- 
ing iron tip from lead to lead while applying pressure 
to the part to lift it from the board. HP Service Note 
M-20E contains additional information for repair of 
circuit boards. Figure 8-1 is included to help identify 
the leads on the common shapes and sizes of semicon- 
ductor devices. 
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Service 
Table 8-1. Schematic Notes 


Model 1332A 


REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 


ETCHED CIRCUIT BOARD Ë 


ETCHED СІНСІЛТ BOARD 
ON ASSEMBLY 


FRONT-PANEL MARKING 
REAR-PANEL MARKING 


MAIN SIGNAL PATH 


PRIMARY FEEDBACK PATH 


SECONDARY FEEDBACK PATH 


FRONT-PANEL CONTROL BREAKDOWN DIODE 


(VOLTAGE 
REGULATOR) 


TEST POINT 


LIGHT EMITTING 
(TP WITH NUMBER) 


DIODE (LED) 


SCREWDRIVER 


ADJUSTMENT TUNNEL DIODE 


WAVEFORM TEST POINT 
(WITH NUMBER) 


FIELD-EFFECT TRANSISTOR 
(М-ТҮРЕ BASE) 


COMMON ELECTRICAL 
POINT (WITH LETTER); 
NOT NECESSARILY 


SINGLE-PIN 
CONNECTOR ON BOARD 


PIN OF A PLUG-IN 
BOARD (WITH 
LETTER OR NUMBER) 


COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARO 


COAXIAL CABLE CONNECTED 
TO SNAP-ON JACK 


(925) WIRE COLORS ARE 


GIVEN BY NUMBERS 
IN PARENTHESES 
USING THE RESISTOR 
COLOR CODE 


(925) IS WHT-RED-GRN 


0- BLACK 5- GREEN 
1-BROWN  6-8LUE 
2- RED 7- VIOLET 
3- ORANGE 8- GRAY 
4- YELLOW 9- WHITE 


OPTIMUM VALUE 
SELECTED AT 
FACTORY, TYPICAL 
VALUE SHOWN: 
PART MAY HAVE 
BEEN OMITTED. 


GROUND UNLESS OTHERWISE INDICATED 


CIRCUITS OR COMPONENTS ALL LOGIC ELEMENTS ARE OF 


SIGNAL REFERENCE 


SCHEMATIC REFERENCE 


DRAWN WITH DASHED 
LINES (РНАМТОМ) SHOW 
FUNCTION ONLY AND ARE 
NOT INTENDED TO BE 
COMPLETE. THE CIRCUIT 
OR COMPONENT IS SHOWN 
IN DETAIL ON ANOTHER 


THE TTL LOGIC FAMILY. 


UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PICOFARADS AND 
INDUCTANCE IN 


SCHEMATIC. MICROHENRIES 


CW CLOCKWISE END OF VARIABLE RESISTOR 
NC NO CONNECTION 
P/O PART OF 


V - VOLTAGE 
F - FILTERED 


(A) - FILTER SOURCE 
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Model 1332А 


INTEGRATED CIRCUITS 
14 PIN INTEGRATED CIRCUIT 16 PIN INTEGRATED CIRCUIT 


LOCATOR LOCATOR 
NOTCH NOTCH 


14 


FIELD EFFECT TRANSISTORS 


BLACK EPOXY 


METAL CASE (PLASTIC) METAL CASE 


4 Service 


BLPOLAR TRANSISTORS 


BLACK EPOXY (PLASTIC) TRANSISTORS 


METAL CASE TRANSISTORS 


1] 


Figure 8-1. Semiconductor Terminal Identification 
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Service 
SERVICE SHEET 1 
BASIC PRINCIPLES OF OPERATION 


GENERAL. The following paragraphs contain function- 
al descriptions keyed to the simplified block diagram 
on Schematic 1. The block diagram is drawn for func- 
tion and does not show circuit details. Schematics 
and detailed descriptions of each circuit are located 
on subsequent service sheets. Refer to table 8-2 for 
assembly/service sheet identification. 


Table 8-2. Assembly Index 


Main Board Assembly 
X-Y Board Assembly 
High Voltage Board Assembly | 6 


LOW-VOLTAGE POWER SUPPLY (SERVICE SHEET 5). 
The low-voltage power supply (not shown on the block 
diagram) converts the ac line input to three regulated 
dc voltages, +15 V, —15 V, and *100 V. Approximately 
*26 V is tapped off the unregulated *15 V supply for 
use in the high-voltage oscillator circuit. 
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Model 1332A 


HIGH-VOLTAGE POWER SUPPLY (SERVICE SHEET 6). 
The high-voltage power supply provides voltages to 
operate the CRT = 一 4 kV for the cathode voltage, а 
grid voltage referenced to the cathode, CRT filament 
voltage, and а post accelerator voltage of =18 kV. 


X- AND Y-AMPLIFIER CIRCUITS (SERVICE SHEETS 2 
AND 3). The X- and Y-amplifier circuits are identical. 
They amplify the input signals to the necessary level 
to drive the CRT horizontal and vertical deflection 
plates. Facilities for adding feedback capacitance are 
provided to decrease bandwidth of the amplifier, if 
desired. 


Z-AXIS AMPLIFIER (SERVICE SHEET 4) The signal 
applied to the Z-axis input is amplified to provide the 
voltage required to drive the CRT control grid. This 
permits external control of the CRT beam intensity. 


TROUBLESHOOTING 


Use the block diagram and Section V of this manual to 
isolate the trouble to a specific section of the instrument. 
Next, refer to the service sheets which cover that 
section, and isolate the trouble to a specific circuit or 
component. 
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Figure 8-4. А5 Control Board Component Locator 
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1332A BLOCK DIAGRAM _ 


S—S 4 quu» 1 | 


۰۶۸۵۰۱ ھا 
! 
т--% “МЕ АО: МО. 2‏ 


з бе. MV  ———— کت‎ | | | | 
Г v AMPLIFIER | 
din rn = л i^ Is! | | | 
| «can | و‎ 2 рүче A0 мо ? = | xl H 3 | | 
Lo در‎ -- -- sis; (#1313! | 
7 ХОДА AA А خر‎ 
| |98 COCO OC 98 
YO IT I /Т 
! Ë А m. [ Lob | 
| ug re ` [ ^ T T T 个 i 
! 1 | г БР ШЕР 
| НЕАТЕЯ А m | »! | | ! V1 
| ЖЫ 77 
I 
! 6 
| ERROR 1 CONTROL GRIC | 
4 
i i 
| | 


НОТЕ. SHOWN WITH OPTIONS 


*132A-919- 11.77 1 


Figure 8-2. Service Shee? 1, 
Overall Block Diagram 
x ' 8-5 


SCHEMATIC NOTES 


R45, R46 Ead R46 
1M 
C18, C19 | C18, C19 C18, ہے‎ 
010Ғ 1.9-15.7РЕ | 1.9-15.7РЕ 
R47, R48 | R47, R48 R47, R48 
100K 800K 900K 
R49, R50 | R49, R50 R49, R50 
NOT 200K 100K 
USED 
C20, C21 | C20, C21 C20, C21 
NOT 43 43 
USED 
/ [Nor C25 C24, C25 
160 
ہ۵‎ 
ді JUMPER 
ДА хот USED 
USED 
INS J3 J3 
Аы МОТ USED MM 
W 
ما‎ fuses 


4 سے 
USED‏ 
USED‏ 


C26 36 
R69 383 
R70 1960 
R71 1960 
R72 475К 
R73 47.5K 
R75 10K 
R76 10K 
R77 3650 
R78 3650 
R79 22.1K 
R80 22.1K 
R85 2740 
R86 2740 
R87 750 
R88 750 


SCHEMATIC NOTES 


Service Model 1332A 
[$70 OPTION we|orriow и јоепон ves oemow sas [OPTION 110 [OPTION та OPTION ти 


ғ R1, R2 
1M 
C1, C2 C1, C2 C1, C2 
.01UF 1.9.15.7PF | 1.9.15.7PF 
R3, R4 R3, R4 R3, R4 
100K 800K 900K 
R5, R6 R5, R6 
200K 100K 
USED 
ae C4 C3, C4 C3, 4 
43 43 
USED 
ст, С C8 Ст, C8 
160 
Usb 


re JUMPER‏ سا 
USED‏ 
USED‏ 
J1‏ 41 
USED NOT USED USED‏ 
JUMPER‏ 
USED‏ 


R41 5.11K 
R42 5.11K 
RA3 1.5K 
R44 1.5K 
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SERVICE SHEET 2 
PRINCIPLES OF OPERATION 


X-AXIS AMPLIFIER.The input signal is applied to field- 
effect transistor (FET) impedance converter Q16. The 
FET is connected as а source follower. Each FET 
gate circuit contains an RC combination of 100 
КО/.01 ШЕ, plus a 39-ohm resistor. This combination 
limits the maximum current that can be applied to the 
FET and to protective diode circuit CR5/CR6 when the 
input is overdriven. This current-limiting feature does 
not affect the overall response to normal input signals. 
The drains and sources of the FET are supplied by 
two separate zener diode regulator circuits (VR2/VR4) 
for isolation purposes. 


Gain Control Stages. Transistors Q17 through Q22 
make up the gain control circuit, the position control 
circuit, and the bandwidth limit circuit (if used). Q17 
and Q18 are connected as a paraphase amplifier 
whose outputs are two equal, but opposite phase cur- 
rents that drive shunt-feedback amplifiers Q19 and 
Q20 respectively. 

Front-panel X-GAIN control R55 is connected be- 
tween the emitters of the paraphase amplifier stage 
and, at maximum gain (minimum resistance), a 1-volt 
input signal produces a change of =0.9 mA at the col- 
lectors of Q17 and Q18. Voltage change at the col- 
lectors of Q19 and Q20 for a 1-volt input signal is 
23.6 volts differentially. 

Transistors Q21 and Q22 convert the voltage signal 
to a proportional current signal required to drive the 
output amplifiers. The current output of Q21 and Q22 
for а 1-volt input signal is controlled by X-GAIN con- 
trol R55 and X-gain ctr adjustment R68. Signal current 
at the collectors of Q21 and Q22 is =5 mA when both 
R55 and R68 аге set to maximum. 


Since the CRT horizontal deflection plates are 
driven by two separate but identical output ampli- 
fiers, only one will be discussed. Transistors Q23 and 
Q24 are emitter followers, while Q27 and Q28 аге а 
complementary pair. Normal signal flow is through 
Q24 and Q28; however, Q23 and Q24 are ac coupled 
to Q27 to change the current level during fast transi- 
tions. A feedback circuit is provided through C27/R75 
with C27 providing adjustment for the fast corner of 
the signal. Slower compensation is provided by lag- 
compensation network C26/R74 connected differen- 
tially across the two amplifier inputs. 


TROUBLESHOOTING 


If trouble is suspected, visually inspect the instru- 
ment. Look for loose or burned components that 
might suggest a source of trouble. Verify that all 
circuit board connections are making good contact. 
If no obvious trouble is found, check the power supply 
voltages in the unit. Before any extensive trouble- 
shooting, check the external power source also. 


Troubleshooting Hints. Since most stages in the X-axis 
amplifier section are current amplifiers, signal tracing 
becomes difficult. When troubleshooting the X-axis 
amplifier, check the dc bias voltages indicated for 
active components. Voltage measurement conditions 
are listed on the schematic. 


NOTE 


All voltages are referenced to chassis 
ground. All indications on the schematic 
are nominal and 1596 variation from those 
indicated should be considered normal. 


Model 1332А Зеглсе 
Р/О А1 ` P/O А2 X-AXIS AMPLIFIER (01335-06512) _ 


1 | 
l 
PLASTIC 
ВІ POLAR 
€ c x [ 
° —  ОЏТРЈТ AMPLIFIER cum | 
I 0 023-030 
5 0 4 . 
GAIN СО! TROL AMPLIFIER R 
з で 117-022 | 
BI 
279 А $ ИЗХ tes A da ! 
l FET i 
| || | Ще 
1 1 а 
1 | — МРЕОАМСЕ CONVERTER ==, | 
| Q16 
| на 
) | か が ーー 3 қ и P و‎ е 
| | IET 
| | | E FERT 
| due 
| 
"17 
الہ ئوہ‎ 
am 
| 6 


| 


{мё 40.11 
و‎ ۹٥4 
4 


NOTE 
VOLTAGE MEASUREMENT CONDITIONS 
МО INPU 
X POSITION CONTROL CENTERED 


2 


Figure 8-5. Service Sheet 2, 
X-axis Amplifier Schematic 
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SERVICE SHEET 3 
PRINCIPLES OF OPERATION 


Y-AXIS AMPLIFIER. The input signal is applied to 
field-effect transistor (FET) impedance converter Q1. 
The FET is connected as a source follower. Each FET 
gate circuit contains an RC combination of 100 kQ/.01 
uF, plus а 39-ohm resistor. This combination limits 
the maximum current that can be applied to the FET 
and protective diode circuit CR1/CR2 when the input 
is overdriven. This current-limiting feature does not 
affect the overall response to normal input signals. 
The drains and sources of the FET are supplied by two 
separate zener diode regulator circuits for isolation 
purposes. 


Gain Control Stages. Transistors Q2 through Q7 make 
up the gain control circuit, the position control circuit, 
and the bandwidth limit circuit (if used). Transistors 
Q2 and Q3 are connected as a paraphase amplifier 
whose outputs are two equal, but opposite phase cur- 
rents that drive shunt-feedback amplifiers Q4 and Q5 
respectively. 


Front-panel Y-GAIN control R11 is connected be- 
tween the emitters of the paraphase amplifier stage 
and, at maximum gain (minimum resistance), a 1-volt 
input signal produces a change of =0.9 mA at the col- 
lectors of Q2 and Q3. Voltage change at the collectors 
‘of Q4 and 05 for а l- volt input signal is *3.6 volts 
differentially. 

Transistors Q6 and Q7 convert the voltage signal to 
a proportional current signal required to drive the out- 
put amplifiers. The current output of Q6 and 07 for 
a I- volt input signal is controlled by Y-GAIN control 
R11 and Y-gain ctr control R24. Signal current at the 
collectors of Q6 and Q7 is *5 mA when both R11 and 
R24 are set to maximum. 


Since the CRT vertical deflection plates are driven 
by two separate but identical output amplifiers, only 
one will be discussed. Transistors Q8 and Q9 are emit- 
ter followers, while Q12 and Q13 are a complementary 
pair. The normal signal flow is through Q9 and Q13; 
however, Q8 and Q9 are ac coupled to Q12 to change 
the current level during fast transitions. A feedback 
circuit is provided through C11/R31 with C11 provid- 
ing adjustment for the fast corner of the signal. Slower 
compensation is provided by lag-compensation net- 
work C9/R30 connected differentially across the two 
amplifier inputs. 


TROUBLESHOOTING 


If trouble is suspected, visually inspect the instru- 
ment. Look for loose or burned components that might 
suggest a source of trouble. Verify that all circuit 
board connections are making good contact. If no obvi- 
ous trouble is found, check the power supply voltages 
in the unit. Before any extensive troubleshooting, 
check the external power source also. 


Troubleshooting Hints. Since most stages in the Y-axis 
amplifier section are current amplifiers, signal tracing 
becomes difficult. When troubleshooting the Y-axis 
amplifier, check the dc bias voltages indicated for 
active components. Voltage measurement conditions 
are listed on the schematic. 


NOTE 


АП voltages are referenced to chassis 
ground. All indications on the schematic 
are nominal and 1596 variation from those 
indicated should be considered normal. 
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LOC 06516 | LOC Loc LOC | OESIG | LOC Loc LOC | DESIG Loc 

Е-2 | C30 Е-3 С-5 | P2 А-5 O-3| R38 O-3| R64 E-4 8-2 

E-2 C-5 | 1 Е-3 F-3 Е-4 8-3 
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PRINCIPLES ОҒ OPERATION 


Z-AXIS AMPLIFIER. Input Network and Impedance 
Converter. The standard instrument has an input im- 
pedance of 1 megohm. Options are available for 
changing the impedance to 50 or 75 ohms. The 
standard CRT blanking range of 0 to 1 V can be 
changed with options to 0 to 5 V or 0 to 10 V. 
Options are also available for fully differential input 
and unblanking the trace with a negative input. 

The input signal is applied to field-effect transistor 
(FET) impedance converter Q1. The FET is connected 
as a source follower. The FET gate circuit contains an 
RC combination of 100 kQ/.01 uF, plus a 39-ohm re 
sistor. This combination limits the maximum current 
that can be applied to the FET and protective diode 
circuit (CR1/CR2)) when the input is overdriven. 
This current-limiting feature does not affect the over- 
all response to normal input signals. The drains and 
sources of the FET are supplied by two separate zener 
diode regulator circuits (VR1/VR9) for isolation pur- 
poses. 


Gain Control Stages. Transistors Q2 through Q9 make 
up the ваш control circuit, optional input control cir- 
cuits, and a drive current for the Z-axis output ampli- 
fier. 

Q2 and Q3 are connected as a paraphase amplifier 
whose outputs are two equal, but opposite phase cur- 
rents that drive shunt-feedback amplifiers Q4 and Q5 
respectively. Z-gain control АЈЕ11 is connected be- 
tween the emitters of the paraphase amplifier and, at 
maximum gain (minimum resistance), a 1-volt input 
signal produces a current change of 1 milliampere 
at the collectors of Q2 and Q3. This current change 
produces a voltage change of =4 volts differentially 
at the collectors of Q4 and Q5. 

Transistors Q6 and Q7 provide the necessary cur- 
rent to drive the output amplifiers. Q8 and Q9 allow 
an optional TTL blanking signal to override the Z-axis 
input and blank the CRT. 


Z-axis Output Amplifler. Transistors 010 and 011 
function as emitter followers, while Q12 and Q13 
are a complementary pair. А feedback circuit is pro- 
vided through C8/R36 with C8 providing adjustment 
for the fast corner of the signal. Slower compensation 
is provided by lag-compensation network C7/R34. 
Diode CR29 is a high-speed diode, and CR30 and 
CR31 are liigh-current diodes. Together they provide 
protection for the output amplifiers against arcs and 
transients. Under normal operation, the voltage at 
TP1 is =5 volts with the INTENSITY control set fully 
counterclockwise. With the INTENSITY control set 
fully clockwise, the voltage at TP1 will be +85 volts. 
The output of the Z-axis amplifier is applied to a level 
translator on high-voltage power supply assembly A3 
where it establishes the potential difference between 
the grid and cathode of the CRT. 


TROUBLESHOOTING 


If trouble is suspected, visually inspect the instrument. 
Look for loose or burned components that might sug- 
gest a source of trouble. Verify that all circuit board 
connections are making good contact. If no obvious 
trouble is found, check the power supply voltages in 
the unit. Before any extensive troubleshooting, check 
the external power source also. 


TROUBLESHOOTING HINTS. Since most stages in the 
Z-axis and the focus correction amplifiers are current 
amplifiers, signal tracing becomes difficult. When 
troubleshooting the Z-axis and the focus correction 
amplifiers, check the dc bias voltages indicated for 
active components. Voltage measurement conditions 
are listed on the schematic. 


NOTE 


АП voltages are referenced to chassis 
ground. All indications on the schematic 
are nominal and 15% variation from those 
indicated should be considered normal. 


бегуісе 
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PRINCIPLES OF OPERATION 


LOW-VOLTAGE POWER SUPPLY (LVPS). The low- 
voltage power supply converts the ac input line volt- 
age to several dc levels required to power individual 
circuits in the instrument. All supplies except the 
*26-volt line to the HV oscillator are regulated. 


115-V Supplies. The +15 V and —15 V supplies function 
in the same manner; therefore, only the +5 V supply 
will be discussed. Line voltage from the secondary of 
ТІ is rectified by diode bridge CR8 through CR11 
and filtered by C14. The +26 V unregulated line 
is applied to HV oscillator Q4 through a l-ampere 
fuse. The output voltage is sensed by R48 and R49 
and compared to a reference voltage generated by U1. 
U1 then drives Q1 to maintain the voltage at Ul 
pin 2 equal to the reference voltage at Ul pin 3. 
R47 acts as a current sensor. 


*100-V Supply. Regulated voltages V* and Vc at pins 
7 and 8 of U3 are provided by Q14, R58, and VR&. 
These voltages remain constant at *12.5 volts with res- 
ресі to the +100 V supply output (pin 5 of U3). 

The reference voltage, VREF (ріп 4) of U3, is 
approximately *7.15 volts with respect to V— (pin 5). 
The VREF Voltage, divided by resistor string R61/ 
R62 and referenced to ground is applied to the non- 
inverting input (pin 3) of U3. The reference voltage 
is also divided by resistors R59 and R60 and is applied 
to the inverting input (pin 2) of А103; however, the 
inverting input sees the voltage applied to it with 
reference to the *100 V output. The noninverting and 
inverting input voltages will always be equal (within 
a few millivolts) when the regulator is functioning 
properly. 

Diode CR20 provides turn-on protection for U3. Dur- 
ing normal operation, CR20 is not conducting. Capaci- 
tor C21 is used to-frequency-compensate the regula- 
tor. Resistor R66 is the current-sense resistor and, 
along with R64 and R65 provides current foldback for 
the +100 V supply. The current foldback feature 
reduces power dissipation of Q3 (chassis mounted) 
during overload conditions by reducing the output cur- 
rent to a low value. The current-sense input (pin 1) 
and the current limit input (pin 10) of U3 are the emit- 
ter and base junctions respectively of the over-current 
protect transistor (part of U3). The voltage difference 
between these two inputs should not exceed 0.45 volt 
(pin 10 positive with respect to pin 1) during normal 
operations. 

The VREF output from pin 4 of U3 (+7.15 volts 
with respect to V—) is developed by a temperature- 
compensated voltage source that is part of U3. Resis- 
tor network R59/R60 divides the reference voltage by 
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two so that the inverting input voltage is always 
+3.55 volts above V—. If the output of the +100 V 
supply increases or decreases for some reason, the 
inverting input voltage will follow, but will remain 
+3.55 volts above V—. On the other hand. the reference 
voltage (developed through resistor network R61/R62 
to ground) applied to the noninverting input will not 
follow the change in V— exactly due to values of 
R61 and R62. Only about 98% of the change will be 
reflected at the noninverting input. With different 
voltages applied to Ше inverting and non-inverting 
inputs, the output (pin 6) of U3 will vary, causing 
Q3 to increase or decrease its output as necessary to 
restore the output to *100 volts. Zener diode VR2 
reduces the output of U3 to the base level of chassis- 
mounted Q3. Resistor R63 provides a current path for 
VR2. VR3 and VR4 act as limiters for the *100-V 
output during initial turn on. 


TROUBLESHOOTING 


If the LVPS is completely inoperative, inspect the 
line fuse located on the rear of the instrument. If the 
line fuse is open, the power lamps will not be lit. 
Check input voltage source for proper voltage. 

The voltage from each secondary winding of input 
transformer Т1 is rectified by a full-wave bridge 
rectifier and filtered by a capacitor (the +100 V supply 
is filtered by two capacitors). In the event of diode 
failure, the supply voltage will vary considerably 
from the design value and filtering will be severely 
affected. Loss of a filter capacitor will affect the volt- 
age and result in excess ripple at the series regulator 
input. 

Fuses and adjustments for the dc voltages are 
located on the mother board, A1. The fuses are con- 
nected in series with the regulator transistors. If a fuse 
is open, check the series regulator and driver tran- 
sistors. 

No output voltage may be the result of an open 
fuse, open series regulator transistor, or loss of the 
*100 V reference voltage. If all supplies are inop- 
erative, check the +100 V power supply first. 

Too high a voltage may be caused by a shorted 
series regulator transistor, shorted driver transistor, 
*100 V reference voltage out of regulation, or a defec- 
tive sensor amplifier. If the #5 V supplies are low, 
check the output of the +100 V supply. 

If the +100-volt supply exceeds the acceptable range 
(*100 to +105 volts), check the resistor divider net- 
work А1К61 and A1R62 for proper values. Check for 
low input line voltage. 


Contact with the high-voltage power sup- 
ply voltage can result in injury or death. 
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Figure 8-8. A1 Main Board Component Locator (back) 
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The heater voltage is 4.65 Vac, but use 
extreme care when making this measure- 
ment because the ac voltmeter must be 
floated at —4000 volts. The common in- 
put of most ac powered voltmeters is not 
rated for this use; therefore, a battery 
operated unit is normally used. Do not 
contact the case of the ac voltmeter or its 
leads when measuring this high potential. 
Isolate voltmeter case from the 1332A 
chassis. 


The required voltage for the accelerator electrode of 
the CRT is supplied from zener diode regulator A1 VR10. 
Before reaching the phosphor, the deflected beam 
passes through an electronic lens, referred to as the 
CRT mesh. The mesh is supplied with a positive volt- 
age from zener diode regulator A1VR10. The post 
accelerator is a conductive coating around the inner 
part of the CRT glass. It provides a high-accelerating 
field for the electron beam and collects electrons pro- 
duced by secondary emission when the beam strikes 


the screen. 


Use extreme care when measuring the 
post accelerator voltage. The potential 
is approximately 18 kV with respect to 
ground and is dangerous to life. 


TROUBLESHOOTING 


POWER SUPPLY. Malfunction of the HVPS will usual- 
ly result in loss of beam spot or unstable intensity. 
Troubleshooting may be accomplished by resistance 
checks of the high-voltage oscillator, high-voltage 
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transformer, and regulator circuits. In the event of 
complete failure, check fuse Al F4. If the fuse is good, 
check +15 V supply. Failure of the *15 V supply will 
turn off high-voltage oscillator Q4. If HV Multiplier 
A6 fails, replacement (rather than repair) is required. 


CRT REMOVAL. 


To prevent personal injury, wear a face 
mask or goggles when handling the CRT. 
Wear protective gloves and handlethe CRT 
carefully. 

To remove the CRT, proceed as follows: 


1. Disconnect cables from Control Board A5 to 
Main Board A1 and High-voltage Board A3. 


2. Remove screws (two on each side) holding side 
rails to front panel assembly. 


3. Lower front panel assembly. 


CAUTION 


Do not attempt to remove the CRT socket 
at an angle because it can break the CRT 
base and keyway. 

4. Disconnect all wires from CRT. 

5. Loosen base clamp. 

6. Lift CRT and shield from instrument. 


7. To reinstall CRT, reverse removal procedure. 


Figure 8-11. A3 High-voltage Board Component Locator 
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SERVICE SHEET 6 
PRINCIPLES OF OPERATION 


HIGH-VOLTAGE POWER SUPPLY (HVPS) See chassis 
mounted transistor Q4 and transformer АЗТ1 form an 
oscillator circuit with the main source of power com- 
ing from the +26 V unregulated low-voltage power 
supply. The circuit oscillates in the frequency range of 
24 kHz to 25 kHz. The primary windings of trans- 
former A3T1 are connected to provide positive feed- 
back to the base of Q4 to sustain oscillations. Two 
windings are provided іп the secondary of АЗТІ. 
One winding supplies high voltage, and the other sup- 
plies heater power to the CRT. 


Heater winding of the high-voltage trans- 
former is connected to =—4 kV cathode 
potential and is dangerous to life. Use 
extreme caution when handling, testing, 
and adjusting. 


The HV winding of A3T1 is tapped at terminal 6 
and provides a sine wave for the level translator. 
The winding is also tapped at terminal 7 and applied 
to high-voltage multiplier A6 where the voltage is 
multiplied approximately six times, rectified, filtered, 
and then applied to the post accelerator of the CRT. 
The full output of the A3T1 secondary is rectified to 
provide the negative high voltage for the CRT cath- 
ode. Diode rectifier A3CR1 and filter network A3C1, 
A3C2, and A3R2 provide the = 一 4 kV potential for the 
cathode, grid reference level, and focus level. The 
focus level is divided by A3R12, АЗЕ13, АЗК14, and 
front-panel FOCUS control A5R4. Feedback for high- 
voltage regulator A1U4 is through A3C3 and A3R4. 
А level translator is used to shift the Z-axis amplifier 
output to the CRT control grid level. 

The sine-wave signal from the secondary tap on high- 
voltage transformer АЗТ1 is applied through A3R3 の 
АЗС4 to the Z-axis level translator. The top and bot- 
tom of the sine wave are clipped as follows: The top 
of the sine wave is clipped by A1CR3. The clipping 
level is determined by the setting of INT LIMIT 
control А1876. The bottom of the sine wave from 
АЗТІ is clipped by the action of АЗСЕ5. The lower 


го Clipping level is established by the Z-axis signal from 
the Z-axis amplifier (see schematic 4). With front- 
panel INTENSITY control АБЕЗ set for maximum 


intensity, the Z-axis amplifier output is at its highest 
level. This output causes maximum clipping action on 
the bottom section of the sine wave from A3T1. 
This results in the smallest peak-to-peak swing of the 
sine wave, since the upper clipping level is held con- 
stant by the setting of INT LIMIT control А1К76. 


As INTENSITY control A5R3 is turned toward min» 


imum intensity, clipping action on the bottom of the 
sine wave becomes less, resulting in a greater peak- 
to-peak swing. 

The clipped sine wave is ac coupled through A3C5 
to a rectifier circuit consisting of A3CR2, A3CR4, and 
filter network A3C6, A3C7, and A3R9. The rectifier 
circuit provides a dc level equal to the peak-to-peak 
amplitude of the clipped sine wave. The dc level is 
referenced to the cathode potential. Diodes A3CR2 
and A3CR4 are connected so that the dc level es- 
tablished is negative with respect to the cathode and is 
applied to the CRT grid through АЗНБ. Capacitors 
АЗС6 and A3C7 are not returned directly to the 
cathode, but are connected to the Z-axis amplifier 
output for coupling fast Z-axis transitions to the grid. 


High-voitage Regulator. Operational amplifier A1U4 
compares the voltage at the junction of A1R84 and 
A3R4 (with respect to ground, 0 V) and drives HV 
oscillator Q4 to correct for any differences. Since the 
input of А104 (pin 3) is a very high resistance, it will 
draw negligible current. Therefore, current flow be- 
tween the +100 V regulated supply and the —4 kV 
cathode voltage is established by resistor string 
A1R67, A1R84, and A3R4, with the junction of A1R84 
and A3R4 being held at 0 V by the action of А11/4. 
For example, if the high voltage goes more negative, 
the input to A1U4 (pin 3) will start to go negative 
and its output (pin 6) will follow. This applies a more 
negative average voltage to the feedback winding on 
HV transformer АЗТІ. Since HV oscillator Q4 is an 
NPN device (conducts only on positive peaks of the 
base waveform), the more negative average voltage 
applied to АЗТІ causes the oscillator to conduct less, 
and for a shorter period of time. With Q2 conducting 
less, less power is available in the transformer and the 
hv output will go in a positive direction, returning 
the high voltage to its previously adjusted level. 


CRT Beam Alignment. Two coils (located inside the 
CRT shield) provide beam alignment for the display. 
Ortho coil L2 is physically located around the Y-axis 
deflection plates and causes the vertically deflected 
beam to enter the X-axis horizontal deflection plates 
at a 90? angle to their physical mounting plane. 
The second coil (LI-trace align) is located over the 
mesh area of the CRT and rotates the deflected beam 
to align it with the horizontal plane of the cabinet 
(or graticule, if used). 


Cathode-ray Tube. In addition to the cathode, control 
grid, focus grid, Y- and X-deflection plates discussed 
previously, the CRT contains other elements vital to 
its operation. The heater is powered by a separate 
winding on the HV transformer, АЗТІ, and is raised 
to the cathode potential through A3R1 to prevent 
heater-to-cathode breakdown. 
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5-1. INTRODUCTION. 


5-2. This section describes adjustments and checks 
required to return the instrument to peak operating 
capabilities when repairs have been made. Included in 
this section are equipment setups and adjustment pro- 
cedures. | 


5-3. ЗАРЕТУ REQUIREMENTS. 


5-4. Although this instrument has been designed іп 
accordance with international safety standards, gener- 
al safety precautions must be observed during all 
phases of operation, service, and repair of the instru- 
ment. Failure to comply with the precautions listed in 
the Safety Summary at the front of this manual or 
with specific warnings given throughout this manual 
could result in serious injury or death. Service and 
adjustments should be performed only by qualified 
service personnel. 


5-5. EQUIPMENT REQUIRED. 


5-6. Acomplete list of required test equipment is given 
in Section I, table 1-4. Test equipment equivalentto that 
recommended may be substituted, provided it meets the 
required characteristics. For best results, use recently 
calibrated test equipment. 


5-7. ADJUSTMENTS. 

5-8. Theadjustments given in this section are not inter- 
related. Refer to table 5-1 for a list of adjustable com- 
ponents and their functions. 

5-12. LOW-VOLTAGE POWER SUPPLY CHECK. 
REFERENCE: 


Schematic 5. 
DESCRIPTION: 


4 
% 
a 
м 
g 


24 


7 
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7 
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proper voltages. 
EQUIPMENT: 


PROCEDURE: 
Check for proper output voltages of the low-voltage 


power supply as indicated in the adjacent table. 


CAUTION 


Voltage magnitude at AlTP2 must not exceed 
+105V. 


x 


= = E—- 
TE di 


DMM (Digital Multimeter)............... HP 3476A 


Adjustments 


SECTION V 
ADJUSTMENTS 


5-9. After repair, the adjustments affected should be 
made, but a complete readjustment of the instrument is 
unnecessary. Prior to any adjustment, however, the 
power supply outputs should be checked for proper 
voltage levels. 


NOTE 


Before making any adjustments, eliminate 
static charge from glass of the CRT faceplate 
by solidly grounding one hand while rub- 
bing the CRT faceplate with the other hand. 


5-10. In addition to the complete step-by-step adjust- 
ment procedures, a condensed adjustment procedure is 
provided in table 5-2 for the convenience of those 
technicians who have sufficient experience with the 
1332A. For best results, allow the instrument to warm 
up for 15 minutes before making adjustments. Adjust- 
ment locations are shown on figure 8-14. 


5-11. ADJUSTMENT PROCEDURES. 


Use extreme caution when instrument cov- 
ers are removed and power is applied. Volt- 
ages up to 18 kV are present around the CRT 
area and are capable of causing serious in- 
jury or death. Read the Safety Summary at 
the front of this manual before performing 
adjustment procedures. 


Low-voltage power supply has no adjustments. Outputs of the low-voltage power supply should be checked for 


Low-voltage Power Supply Outputs 


*14.25 V to *15.75 V 


—14.25 V to —15.75 V 


+100 V to +105 V 


5-1 


Adjustments Model 1332A 


: Table 5-1. Adjustable Componenta 


Adjust for proper CRT 
filament voltage | 
CAUTION: See Paragraph 5-13 


Sets maximum intensity limit 
for CRT 
CAUTION: See Paragraph 5-14 


Establishes range of front- 
panel X- and Y-Gain control 


X-axis output pulse 
response adjustments 


X HF ADJ 2 
X HF ADJ 3 


Y-axis output pulse 
response adjustment 


У НЕ ADJ 1 


Y HF ADJ 2 
Y HF ADJ 3 


Z-axis output pulse 
response adjustment 


Sets range of front-panel 
FOCUS control 


AC Compensation for 5 V or 
10 V attenuator ranges 


*X ATTEN COMP 


—X ATTEN COMP 
+Y ATTEN COMP 


—Y ATTEN COMP 
*Z ATTEN COMP 


—Z ATTEN COMP 


ORTHO ADJ 


Tumas ani 


Adjusts the angle between 
horizontal and vertical axes 


Eliminates bowing of trace 


Model 1332А 


4 лаула зала аа vO 


Table 5-2. Condensed Adjustment Procedures (Cont'd) 


Set front-panel X-GAIN and Y-GAIN controls fully clockwise. 
Apply 1 kHz square wave with amplitude of 0.8 V p-p to either X or Y input. ` 
Adjust X GAIN CTR (A2R68) or Y-GAIN CTR(A2R24) for 96 mm deflection. 


Apply 100 kHz sawtooth signal to Y input (full-screen deflection). 


Apply *400 kHz square wave to X input (full-screen deflection). 


Adjust A2R74, A2C27, and A2C28 so displayed waveform has fast transi- 
tion, sharp corners, and flat tops. 


Apply 100 kHz sawtooth signal to X input (full-screen deflection). 


Apply: “400 kHz square wave to Y input (full-screen deflection). 


Adjust A2R30, A2C11, and A2C10 so displayed waveform has fast transi- 
tion, sharp corners, and flat tops. 


With front-panel FOCUS control defocus Spot. 


HF ADJ NO. 1, AIR34 
HF ADJ NO. 2, A1C8 
FOCUS LIM, A3R13 


2. Connect monitor oscilloscope to test point collector of А1013 through 10:1 
divider probe. 


3. Apply 0.5 V p-p 400 kHz Square wave to Z-amplifier input. 


4. Adjust front-panel INTENSITY control so waveform observed on oscillo- 
scope does not limit at top or bottom. 


5. Adjust A1R34 and A1C8 for fast-rise response, consistent with sharp 
corners and minimum overshoot. 


Set front-panel FOCUS control to midrange. 


Adjust A3R13 for smallest spot on CRT. 


*X ATTEN COMP, A2C18 
—X ATTEN COMP, А2С19 
*Y ATTEN СОМР, A2C1 
—Y ATTEN COMP, A2C2 
*Z ATTEN COMP, A1C1 
一 2 ATTEN COMP, A1C2 
(OPTION 100, 101, 200, 
201) 


Set appropriate attenuator for 5 V or 10 V range. 


2. Apply 10 kHz square wave, 5 V (10 V) p-p signal to appropriate amplifier. 


3. Connect monitor oscilloscope to output of appropriate amplifier. 


4. Adjust appropriate attenuator compensation capacitor for best square-wave 
response on oscilloscope. 


ORTHO ADJ, A1R77 1. Apply sine-wave signal to X-amplifier input. 


2. Adjust TR ALIGN for horizontal trace. 


Accomplish step 1 for Y-amplifier, using A1R77 to adjust trace vertically. 


PATTERN А1В79 l. Apply sine-wave to X and Y inputs. 


2. Adjust pattern, A1R79 for straight non-bowed trace at top, bottom, left and right 
edges of screen. 
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Application Note 


DESIGNING DIGITALLY-CONTROLLED 
POWER SUPPLIES 


Prepared by: 
Don Aldridge 
Neil Wellenstein 


Thisapplication note shows two design 
approaches; a basic low voltage supply 
using an inexpensive MC1723 voltage reg- 
ulator and a high current, high voltage, 
supply using the MC1466 floating reg- 
ulator with optoelectronic isolation. Var- 
ious circuit options are shown to allow 
the designer maximum flexibility in any 
application. 


MOTOROLA Semiconductor Products Inc. 


€ MOTOROLA INC., 1975 


DESIGNING DIGITALLY-CONTROLLED 
POWER SUPPLIES 


INTRODUCTION 


The current trend in electronic instruments is toward 
digital control. The advantages of this technique аге 
many; convenience, accuracy and personal appeal are just 
a few of these. In the past, these advantages were obtained 
at a rather high cost that limited its use to expensive 
laboratory instruments. Recent advances in integrated- 
circuit technology have helped eliminate this disadvantage. 
This applications note shows two of Motorola's mono- 
lithic digital-to-analog converters (DAC's) teamed with 
Motorola integrated-circuit voltage regulators to provide 
two digitally-programmable power supplies. The digitally- 
controlled power supply can be used for a programmable 
laboratory power supply, as a computer-controlled power 
supply for automated test equipment, or in industrial 
control systems. There are several circuit options allowing 
the designer flexibility to meet his particular needs. 

One of these power supplies uses an MC1408L* 8-bit 
DAC coupled to an MC1723 regulator. It has a voltage 
range from 0 to 25.5 V in 0.1 V increments and it is 
capable of supplying currents in excess of 100 mA. This 
value can be extended with the addition of an external 
current-boost transistor. 

The second power supply utilizes the MC1406L 6-bit 
DAC and the MC1466L floating voltage regulator to over- 
come the voltage and current limitations of the standard 
DAC's. The MC1406L DAC floats on the output voltage 
with the MC1466L regulator. The digital word is coupled 
into the DAC with Motorola 4N28 optoelectronic couplers, 
which allow the DAC to float as high as 500 V. The out- 
put voltage of the circuit, designed to supply up to 1 A 
and 63 V, may be incremented in 63 steps of 1 V each. 


DAC Operation 


The MC1406 and MC1408 are digital-to-analog con- 
verters that have 6- and 8-bit digital inputs, respectively. 
The inputs are TTL compatible and are converted to an 
analog output by means of an R-2R ladder network, 
reference current, and current switches. An R-2R ladder 
network is shown in Figure 1. At each node of the R-2R 
ladder the reference current is split in half. Fifty percent 
of the current continues on through the ladder while the 
other half is shunted into the ladder termination circuits. 
The currents that flow into the ladder termination circuits 


(*) This series of DAC's is available with devices specified for 6, 7, 
or 8-bit accuracy. A suffix after the “L” in the device number 
indicates the specified accuracy. 


are summed together in the output or shunted to the 
positive supply, depending upon the digital inputs. The 
input is a digital word consisting of ones and zeros which 
turn the appropriate switches on or off. The output 
quantity is a unilateral current sink with the full scale 
current being set by an external resistor and reference 
voltage. Typically the reference current is set at about 
2 mA, which means that the output will sink current from 


63 
0 to 64 x 2 mA with 64 discrete levels for the MC 1406, 


255 
and from O to 256 * 2 mA with 256 discrete levels for the 


MC1408. A single capacitor is used for compensation of 
the DAC. 


* Supply 


FIGURE 1 — R-2R Ladder Network 


LOW VOLTAGE SUPPLY 


Since the output of the MC1408L is a current sink, an 
operational amplifier is needed to convert from current to 
voltage, for the low voltage supply. In this particular ap- 
plication, the МС1723 voltage regulator was chosen 
because it contains the needed operational amplifier with 
a current capability in excess of 100 mA. In addition, 
this package has an internal 7 V reference which can be 
used as the reference supply for the MC1408. The MC1723 
regulator is also quite inexpensive. The МС1408 and 
MC1723 combination, shown in Figure 2, requires two 
negative power supply voltages. One is a -5 V supply 
which is used for the МС1723, while the other negative 
supply is for the MC1408. Minus 15 V isa typical supply 
value for the MC1408, although this can be less if con- 
venient. However, it should be at least 3 V greater in 
magnitude than the negative supply for the regulator. The 


Circuit diagrams external to Motorola products are included as a means of illustrating typical semiconductor applications; consequently, 
complete information sufficient for construction purposes is not necessarily given. The information in this Application Note has been care- 
fully checked and is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information 
does not convey to the purchaser of the semiconductor devices described any license under the patent rights of Motorola Inc. or others. 


b 


МС1408 


FIGURE 2 — 8-Bit DAC With Voltage Regulator 


-5 V supply does not require a high degree of regulation, 
and it can be obtained from a resistor divider network off 
the -15 V supply. The 15 kohm trimpot is used for 
calibration of the output voltage. The calibration should 
be done for the maximum output voltage. 

Two positive voltages are also required for operation. 
One is a 5 V supply needed for the MC1408, which is 
usually available from other TTL power supplies. The 
second is the voltage to be regulated by the МС1723, 
which should be at least 3 V above the maximum output 
voltage required. To take advantage of the entire range of 
the MC1408, to 25.5 V with 0.1 volt increments, 28.5 V 
would be required for this supply. One method for ob- 
taining the required voltages for the supply is shown in 
Figure 3. This technique uses the MC1468 +15 V regulator, 
for the £15 V, and an MLM109 5 V regulator for the logic 
and DAC supply. 

At this point, we have a digitally-controlled power 
supply with binary inputs and an output current rating 
of 100 mA. The output of the MC1723 can be current- 
boosted to provide the desired output current range. 
Figure 4 shows a current-boost technique for a 2 A 
programmable power supply. Other current-boost con- 
figurations can be found on the Motorola MC1723 data 
sheet. 


Accuracy, Regulation and Settling Time 


The MC1408 is accurate to 1/2 of the least significant 
bit. The power supply is set up so that the least significant 
bit is 0.1 V which gives an accuracy of £0.05 V. The 
amplifier in the MC1723 is essentially being operated in 
the unity gain mode over the entire output range; this 
implies a constant output impedance over the entire volt- 
age range. The output impedance is about 30 milliohm. 
Line regulation remains about the same as with the 
МС1723 in a normal configuration. Settling time for а 
20 V swing for the MC1723, without current-boost, is 
less than 5 usec. 


HIGH VOLTAGE SUPPLY 


The second power supply uses the MC1466 as the 
regulator and the МС1406 for the DAC. The МС1408 
can also be used if more resolution is needed. This supply 
provides a programmed high voltage output, in this case 
up to 63 V. 


MC1466L Operation 


The MC1466L regulator is unique in that it operates 
from a separate, 25 Vdc supply floating on the output 
voltage which may be as high as desired. The output 
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FIGURE 3 — Supply Voltage For Digitally-Controlled Low Voltage Power Supply 
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FIGURE 4 — Current-Boosted MC1723 Voltage Regulator 


voltage range is limited only by the capability of the 
external pass transistors and, in this application, by the 
voltage rating of the optoelectronic couplers. 

The regulated output voltage is established as shown in 
Figure 5. A reference current (11), normally 1 mA, is 
passed to ground through a voltage setting resistor 
(RSET). This technique establishes a reference voltage 
which isapplied to the non-inverting input of a differential 
amplifier. The inverting input of the amplifier is con- 
nected to the regulated output in a voltage follower con- 
figuration, thus assuring that the output voltage is equal to 
the reference voltage. If the reference voltage is varied 
by changing either I] ог RSET, the output voltage 
changes accordingly. 


Optoelectronic Couplers 


The 4N28 optoelectronic coupler is a NPN photo- 
transistor and a gallium-arsenide infrared LED packaged 
so that they are optically coupled, but electrically isolated. 
Breakdown voltage between the phototransistor and the 
LED is 500 V, minimum. Current transfer ratio between 
the LED current and the transistor collector current is 
typically 30%, with a 10% minimum. The maximum 
current for the MC1406L digital input logic “0” level is 
1.5 mA. Therefore, 15 mA of current through the LED 
assures a logic “0” at the MC1406L input, even at the 
minimum transfer ratio. The 15 mA diode current is also 
within the current-sink capability of standard TTL gates, 
which may be used to drive the diodes. 

If higher breakdown voltages or current transfer ratios 
are needed in a particular application, other couplers are 
available. For example, the Motorola 4N25 exhibits a 
breakdown voltage rating of 2500 V and a 20% minimum 
transfer efficiency. 


Circuit Operation 


Since the MC1466L output voltage is set by means of a 
current through a resistor and the MC1406L output sinks 
current in proportion to a digital word input, combining 
the two in a digitally-controlled voltage source should work 
quite well. However, in order to work together, the 
MC1406L must float with the MC1466L on the output 
voltage. The MC1406L is, therefore, powered from Ше 
25 Vdc supply that powers the MC1466L. 
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FIGURE 5 — Block Diagram of MC1466L Voltage Regulator 


Circuit operation may be explained by referring to the 
block diagram in Figure 6. Il is established at 1 mA by a 
current source іп the MC1466L. The output of the 
MC1406L, current I2, is programmed from 0 to 1 mA by 
the digital word coupled into the MC1406L through the 
4N28 optical couplers. When I2 is 0, 13 is 1 mA and 
the voltage developed across RSET is at a maximum. As 
I2 is increased, the current available for 13 decreases and 
consequently the voltage across RSET decreases. When 
12 equals 1 mA, the voltage across RSET is zero. Since 
the MC1466L holds the output voltage, Vout, equal to the 
voltage developed across RSET, Vout is programmable by 
programming I2. 

The complete circuit schematic, which appears in 
Figure 7, illustrates how the zero voltage reference for the 
MC1406L is established by the 1N5235, a 6.8 V zener 
diode. This approach places the MC1406L zero reference 
at approximately the same voltage level as established at 
pins 3, 8 and 9 on the MC1466L by an internal zener. 
Since the output voltage, pin 4, of the MC1406L must 
stay within 1 diode drop of its zero reference, and since 


DAC Reference 
And Power 


MC1406L 
DAC 


Zr 


pin 4 is connected to pins 3 and 8 of the MC1466L, the 
zener which establishes the MC1406L zero reference must 
match the MC1466L internal zener to within about 50.5 V. 
This internal zener is СКІ on the MC1466L data sheet, 
nominally 7.25 V, which may be measured between pins 
7 and 9. The positive supply voltage for the MC1406L is 
provided by the 1N5231,a 5.1 V zener. Reference current 
is established by the 1N827, a temperature-compensated 
6.2 V zener reference diode, and a 5.76 kohm resistor in 
series witha 1 kohm trimpot. For less critical applications, 
the reference current could be derived from the 5.1 V 
positive supply zener or from pin 12 of the MC1466L. 

The output voltage is established by the current through 
the 57.6 kohm, 1% resistor in series with the 10 kohm 
potentiometer КІ. This resistor and potentiometer should 
both be temperature-stable because of the wide changes 
in power dissipation in these components as the voltage is 
programmed over its range. Maximum output current is 
adjustable by means of resistor R3 and may be set from 
near zero to over 1 A. 

The digital inputs of the MC1406L have internal pull- 
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FIGURE 6 — High Voltage Supply Block Diagram 
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FIGURE 7 - High Voltage Power Supply Schematic 
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up resistors to Ше VCC supply. This technique allows Ше 
collectors of the phototransistors in the 4N28 coupler to 
be connected directly to the digital inputs with no external 
pull-up resistors required. The emitters all are returned to 
the MC1406L zero reference at pin 2. The infrared LED 
current is about 15 mA when operated from a +5 V power 
supply, assuring that the phototransistor will be well 
saturated. 

The current-amplifier output stage, consisting of the 
MJE2361 and the MJ423 in a Darlington connection, is 
designed to operate with а +70 V supply and deliver up to 
1 A of load current over the full output voltage range of 
0 to +63 V. The М1423 must have a heat sink adequate to 
maintain the case.temperature at *809C while dissipating 
70 W if operation at or near 0 V and 1 A output is ex- 
pected, such as under short circuit conditions. Operation 
at higher output voltages is possible simply by increasing 
the size of resistor Rref and increasing Vin accordingly. 
However, when this is done, care must be taken not to 
exceed the power dissipation ratings or the safe operating 
area curves of the MJE2361 and MJ423 transistors. 


Adjustment and Performance 


The digitally-controlled output voltage is initially set to 
+63.00 V by setting the digital inputs to all "Os" (switches 
closed) and adjusting the 10 kohm trimput КІ. Set all the 
digital inputs to “15” (switches open) and adjust the out- 
put to zero volts with resistor R2. This adjustment should 
be done with the output loaded rather than open or 
leakage currents may affect the accuracy of the zero 
setting. The output voltage should now remain within 
+0.5 V of its programmed value over the entire operating 
range of 0 to *63 V. Best overall accuracy may be ob- 
tained by checking each of the 6-bits to see which has the 
greatest error and trimming resistor R2 to split this error 
with the other bits. 

An output filter capacitor is necessary for stability and 
good load transient response. Minimum value should not 
be less than 1 МЕ. Large capacitors will begin to degrade 
the output voltage slew rate, as shown in Table I. Table I 
shows the output voltage rise and fall times when the 
most significant bit is switched with a 100 ohm load 
resistor and 3 different output filter capacitors. 


The regulation of Vin has virtually no effect on output 
voltage. However, regulation of the floating 25 Vdc does 
have an effect, as shown in Table II for a +10% change in 
the 25 Vdc supply. 

By simply changing one resistor, RSET, the maximum 


TABLE! 
Output Voltage Rise and Fall Times 


OUTPUT CAPACITOR 
RL = 100 2 


tr (3.2 У to 28.8 V) 
tf (28.8 V to 3.2 V) 


TABLE И 


Output Voltages for Variations in Isolated Supply Voltage 


22.5-V | 25.0-У | 27.5-V 


63.00 63.00 63.00 
31.10 31.00 30.93 
3.37 3.17 3.02 
1.41 1.20 1.05 


output voltage may Бе set anywhere desired, up to Ше 
limits of the available power supply, series pass transistors 
and optical couplers used. Another possible variation is to 
set the reference current 1] from the MC1466L to twice 
the maximum Го of the MC1406, either by doubling the 
current from the MC1466L or halving Ше MC1406L 
reference current into pin 12 of the MC1406L. This would 
allow twice the resolution over half the output voltage 
range, for example, from *31.5 V to *63 V in 0.5 V steps. 

The MC1408L, an 8-bit monolithic DAC, offers 4 times 
the resolution of the 6-bit MC1406L. Using the MC1408L, 
the output voltage could be programmed to %255 V in 
1 V steps. The MC1408L functions in the same manner as 
the MC1406L except that the input logic is inverted. With 
the MC1408L, maximum output voltage occurs with a 
logic “1” (switches open) applied to the 4N28 opto- 
electronic coupler. 

Combining a monolithic DAC, a floating regulator, and 
optical couplers, provides a high-voltage/high-current 6-bit 
DAC which may be easily tailored by the user to suit 
specific requirements. 


CIRCUIT OPTIONS 
BCD-To-Binary Conversion 


To allow convenient operation of laboratory program- 
mable power supplies by human operators, a decimal 
system is needed at the input. Since the MC1408L and 
MC1406L exhibit binary inputs, an interface stage is 
needed to convert from a decimal system to the binary 
required by the DACs. By incorporating an intermediate 
stage of BCD format, thumbwheel switches with a BCD 
output can be used. Thus an interface circuit to convert. 
the BCD-to-Binary code is required. Figure 8 shows a 
BCD«o-Binary converter, which uses the CMOS MC14008 
binary adders. The range of the converter is that of an 
8-bit DAC which is from 0 to 255 V. Each BCD input 
code is converted to the corresponding binary number by 
means of binary adders. For example, the BCD input 
with a value of 40 is converted to a binary 40 which con- 
sists of 32 plus 8. Likewise the BCD number 80 is con- 
verted to 64 plus 16. The МС14008 is a 4-bit binary adder 
which has carry in and carry out terminals. A separate 
adder is needed for a third level of addition. The last adder 
in ІС4 is used for this since there can be no carry out from 
the previous stage. 
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FIGURE 8 — CMOS BCD-To-Binary Converter 


Memory Option 


For applications where the digital inputs to the power 
supply are only available momentarily, or the inputs are to 
be changed while the output is to remain constant, a 
memory can be used to store the controlling information. 
An attractive memory can be made from a single CMOS 
MC14508, dual 4-bit latches. The block diagram of the 
DAC with latches is shown in Figure 9, Each of the 
inputs to the D/A converter is connected to the input 
signal through the latches. The strobe line of the latch 
controls the flow of data to the D/A inputs. With a logic 
“1” on the strobe line, the output will follow the inputs. 
When the strobe goes to a logic “0” the output retains the 
state of the data inputs at the time of the transition. 

This memory option can be used for both the computer- 
controlled power supply and the laboratory supply. For 
the laboratory supply, the advantages of this method are 
apparent when the voltage is set to 9.9 V and the operator 
wishes to go directly to 10.0 V. Without the series of 
latches the output voltage would have to be returned to 
zero and then changed to the desired 10.0 V, and then 
this final value transferred to the DAC. 


System Isolation 


Another requirement for the computer-controlled or 
remotely-operated power supply is that of isolation 
between the systems. One of the newest methods to meet 
this requirement is with photon-coupled isolation to 
eliminate unwanted ground paths between the computer 
or controller and the system being controlled. 


Computer Output 
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|_|- لے‎ 
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Control Line 


FIGURE 9 — CMOS Memory System For Programmable 
Power Supply 


Motorola's 4N25-4N28 series of optoelectronic couplers 
may be used for this purpose to provide up to 2500 V of 
isolation between programmable supply and the remote 
driving equipment. The photon-coupled isolators must be 
used with the high voltage supply, since the inputs to the 
MC1406 are floating on the output voltage. 

The МС1408 DAC is TTL/CMOS compatible. When 
CMOS IC's are used with the MC1406, or with the 


МС1408 through photon-coupled isolation, a buffer must 
be used to supply or sink the required current. This buffer 
сап be either a CMOS MC14009, an inverting buffer, or an 
MC14010 non-inverting buffer. There are 6 buffers per 
package, each of which is capable of sinking 8 mA at 
VOL = 0.5 V. An interface circuit for CMOS IC's through 
the 4N27 optoelectronic coupler provides 1500 V of 
isolation to a DAC is shown in Figure 10. 


1/6 MC14010 


FIGURE 10 — Conversion of CMOS-To-Opto-To-DAC 


CONCLUSION 


The digitally-controlled power supply finds wide appli- 
cation in automated test equipment, computer-controlled 
systems, and laboratory power supplies. By making use of 
Motorola'slow cost monolithic digital-to-analog converters 
and voltage regulators, the designer can now employ this 
useful building block in many applications where before it 
has not been economically feasible. 


This application note has shown two design approaches; 
a basic low voltage supply using an inexpensive MC1723 
voltage regulator and a high current, high voltage, supply 
using the MC1466 floating regulator with optoelectronic 
isolation. Various circuit options are shown to allow the 
designer maximum flexibility in any application. 
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DESCRIPTION: 


The 16 key Model R504 provides standard four bit 
hexadecimal encoding. This off-the-shelf design includes 
all of the above-mentioned standard features and the 
capability of inexpensively incorporating the optional 
features. 


This quality keyboard features 16 hermetically sealed 
reedswitch keyswitches, double shot molded keytop 
legends, TTL encoding with two-key rollover. The 
keyswitches offer the standard travel and force of the 
popular electric typewriter. Sealed reed switches assure 
minimum 100 million key stroke reliability even under 
adverse environmental conditions. Two-key rollover 
allows for error free data entry when two or more keys 
are pushed simultaneously. 
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MODEL R504 


16 KEY HEX ENCODED 


STANDARD FEATURES 


е 5 year reedswitch warranty 

Single +5 VDC input with TTL 
output 

Gold flash for PCB connector 

Two-key rollover 

Two-shot molded gray keytops 

Low cost PCB mounting 

Sloped profile 

Off-the-shelf availability 

Hexadecimal keytop layout 


OPTIONAL FEATURES 


е Stepped profile with 5 different 
spring pressures 
Other keytop colors 
Different keytop legend sets 
Delete 4 right-hand switches 
for 12 key model 


Key Tronic Representatives are located worldwide to 
assist you with your unique keyboard requirements. They 
have pricing, delivery and part number information on all 
of our standard designs, and can also work with you to 
specify a low cost custom keyboard to fit your special 
requirements. 


APPLICATIONS: 


Credit card verification, security systems, machine tool 
control, limited data entry, add-on numeric pad, general 
program control, micro processor inter face, etc. 
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2 1000 nominal 
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5 0100 CONNECTOR DETAIL 
PIN FUNCTION 
6 0 T9 a Tisa e Satu ды %5 VDC 
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8 1 011 . e e e Strobe 
9 0001 SS +5 VDC 
IO Ground 
10 0010 171 ВІТ 1 
11 0011 SO BIT 2 
Recommended connector 一 Cinch Р. М. 
12 1 1 0 0 250-12-30-170 or equivalent. 
13 ЖЕЛ ORDERING INFORMATION 
14 0000 When ordering, refer to Key Tronic part 
15 1110 number 65-00504-004. For pricing and avail- 
ability, consult our nearest representative 
16 110 1 located in principal cities, worldwide. 
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Keytop Color ............. Gray Cycolac? 3500 10 LED KEY 3 L LED KEY 21 
Black Cycolac? 4500 11 BREAK M EXTRA в 

Reliability .................. 100,000,000 MCBF 12 EXTRA N EXTRA 


ORDERING INFORMATION 


When ordering, refer to Key Tronic Part Number 
65-01752-001. For price and availability, consult 
your nearest representative. 
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DESCRIPTION: 


The L1752 was designed to be easily modified by 
the customer. И provides an ANSI "'bit pairing" 


е layout, апа 45 additional function keys (6 of which 


аге target lighted). Customers may remove, ог 
add, keys to arrive at the desired layout. Cus- 
tomers may also install a PROM to modify the out- 
put codes. 

There are spare positions on the keyboard for one 
40 pin l. C., two 24 pin I.C.'s, and eighteen 16 pin 


MODEL 2۰ 
105 KEY "CUSTOM" 


STANDARD FEATURES 


* Solid state key switches 
е Single +5VDC input 

* Two-shot keytops 

* N-Key rollover 

е Sloped Profile 

е Four modes 


OPTIONAL FEATURES 


* Programmable codes 

* 6additional function keys 

* Other options limited only by 
your imagination 


(ог 14 рт) l. C. s. This allows the customer to in- 
stall numerous options (including a complete 
microcomputer). The L1752 is ideal for prototype 
development and for customers who require small 
numbers of specialized keyboards. 

Key Tronic Sales Representatives are located 
worldwide to assist with your keyboard require- 
ments. They have price, delivery, and part number 
information on all our standard designs and can 
also work with you to specify a low cost custom 
designed keyboard to your specific requirements. 
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CARPAL Cm 


TRAM ARRAY 


Descrieti or 

8 ELT DAC 

DUAL. ANALOG SWOT 

DMA ADDRESS GENERATOR 
(ОМТЕККОЕТ CON PROLI. ESI 

20% ШЕ CERAMIC сагастток_ 
. 01 Ш TEME STAHLE CERAMIC АРАС ТОК 


. A Uk CERAMIC Cabral. OF 


. A UF GOV CERAME CAR Qc TOR 


.1 ТЕМЕ. SABLE CERAMIC CHE. OFS 


гад LIP. 


EME STABLE CERAMIC РАСА 


2000. РЕ- ТЕМЕ. 


100 FF TEME STABLIE CERAMIC: CAPACE TUR 


LOU UF 203 TANTALUM Crk atic) OF: 
i 

10 ЧЕ хам CERAME (з, ۰۶ 

TAM 


TEMP STABLE © 


18 PF 


; Chaco 
i ЧЕ 29M CERAMIC CAPACE OR | 
3% FF ТЕМЕ STABLE CERAMIC Сава ТОК 


4. 7 РЕ 509 CERAMIC CAPACITOR 


47 UF 20M TANTALUM САРАСХТОК 


47 ЦЕ ЖӘ) TANTALUM сарастток 


360 FF TEMP STABLE CERAMIC саға ТОК 
мо FF TEMP STABLE CERAM Chl ac TO 


98 ЈЕ 16V TANTALUM CAPACE TOR 


NEN TRANS IS ГОК ARRAY 


STARE CRRAMILC (АСИЛ OF 


Mr eter Fark Number‏ تا اتا نا انا 


ANALOG DEM 


HAMIL. T ON 


Hei tL. TON 


мамы том 


- ИМА E CN 


HAMIL. T ON 


HAMILTON 


۱۵۲/۰۸٢. TUN 


Мама TON 
Hé EL. TON 


нем. TON 


НАМА ON 
Heil. TUN 


нам. TON 


HAMILTON 


HAMEL TON 


Hei t LL. TON 


HAMIL. ОМ 


HAMILTON 


HAMILTON 
Heil. T ON 


HAMEL TON 


HAMILTON 
HAMIL. TON 


нама TON 


HAMILTON 


HAMIL. TON 
Мама T (UN 


нама. TON 


ANALOG DEY 


NAT X ORÉGL. 


(MD 


амо 


ДАЈЕ МЕ 


КЕМЕТ 


КЕМЕТ 


КЕМЕТ 


КЕМЕТ 


КЕМЕЛ 


КЕМЕЛ 


КЕМЕТ 
КЕМЕТ 


КЕМЕЛ 


КЕМЕЛ 
SPRAGUE 


КЕМЕЛ 


КЕМЕТ 


КЕМЕТ 
S RAGUlL. 


ANY 


ие 


ADS SK 


ca 34 СО 


۵۷+۱ 


۵۳۷۶ 319۷۵۰ .1 


4 


í 


COZSCISMZRSCA _ 


CECT AAG 


(UA. ОМУ 


CAUCA АИ 


(35001 О КИ А 
WSS OLL OREOR 


МИА‏ مم سام یا 


LUA. OEM SCA 


۸۵ے لا C323U01‏ 


сзгзеийкасоса 


1 


T39201 06 02995 


CECI GSC 


39 2091098502508 


C3z 3639 0 RZÜGSCA 


ПРИ РА УДАРУ НА А 
СУАСТЫ ۷۴۷۴۹ 


111004760205 


EA ӨМІ за 


GILA 


11:1-0 0:1070 AUA 


ES 


1959047 OXU 02 5E z 


人 


C3230960 26 50a 


T39 0696101608 


199D5686XU001d4lzaz 


293046 


Parts Gross Referenge Li 83 . J. T 84 


меуі, Мама 


С04040 


Соче 


COAX ЈАК 


DAL <8 0 


Dif. SOCKET=14 


DE SOCKET —1% 


DIP SOCKET-22. £ 


DIF SOUKET-Z4 : 


par SC じ KE エータ 8 : 


DIP SOUNET-*9 


DIR, SOCKET-48 € 


010 
MEERA 
оме» 
01489765191 
EOS 
k: JECT OR 
Hazizi 
нача 
наз 195 
HbH-1z05 


ASU 


SCOTCHE LEX‏ تق 


J SUO ТОМЕ LEX 


56-14 


Senf 


40—KAST 


60-кайи 


Мәсі, fuse 


よじ 

سال 

CONNEC FOR 
LC 
SOCKET 
SOCKET 
SOCKET 
ЗОСКЕЛ 
SOCKET 
SOCKET 
ЗОСКЕТ 
SOCKET 
10 

JC 

よじ 

LC 

10 
HARDWARE 


rc 


ILC 

JACI 

ЈАК 
JUMPER ЕК 


JUMPER ЕК 


Descr d ebd on 


CMOS 12 STAGE COUN TER 
CMOS PHAGE LOCKED LOGE 
AMPHENOL SMA COAX JACI 
Le БІТ пас WITH OF AMF 
14 PIN SOLDER ТАЈ DEF 
16 РАМ SOLDER TALL DAP 
20 РЕМ SOLDER TAT DTE 
ње. PIN SOLDER TALE D pie 
24 РТМ SOLDER TAIL. DE" 
23 FLN SOLDER TALL DEE 
4*0 FTN SOLDER TALL ОР 
ча PLN SOLDER Ташо "ДЕ 
10 ELT COMPARATOR 
DLMLDE EY М COUNTER 
16х4 RAM 


Әкхе ЕЛСИ FROM 


DYNAMIC кам REFRESH CON TROLLERE 


SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 
SOCKET 


SOCKET 


CALMARK 107-1013 EJECTOR 


FAST FEC ОР-АМР 


AWAD СОМА ОК 


FAST ОР AME 


26571 1x БІЛ Dac 


LXI ANALOG SW 


40 РАМ RIGHT ANGLE SOLDER 


60 PIN RIGHT ANGIE WORE WRAP HEADER 


10 РАМ JUMPER ELK 


14 РІМ JUMPER ВК 


C224 РОМ) 


TALL. 


DiS A. F Ac МиР СА Er Pur Singer 


HAMI.. TON 


HAMILTON 


KOOL 


ANALOG DEV 


HAEL. TON 


нама том 


Мама том 


МАМА TON 


HAMIL. TON 


HAM OL TON 


Нам LL. TON 


намалом 


HAMIL. TON 


HAMILTON 


нам. TON 


НАМА ШМ 


HAMIL T ON 


HAMEL TON 


НАМА TON 


HAMEL. TON 


ANALOG DEV 


HAMIL. TON 


۹۷ھ 


FACE. 


АМУ 

ANY 
AMENO... 
ANALOG DEM 
AGAT 
ацсат 
AUGAT 

AW GAT 
AUGAT 
AUGAT 
AUGAT 
ALGAT 
۵ئ‎ 
N. ON. 
NA CEURÉL. 
Nay ONAL. 
NAT LONG. 
CAL. MARIS 
HARRIS 
МАКЕЛ 
HARRIS 
ANALOG ОЕМ 
HARRIS 
ЗМ 


эм 


[ши 


C404 ОМ 


(4t САМ 


9041-143 


2 


AL Бас-80 СЕДМ 


2. . A U ADD 


. 1, OA} 


UHH 4321 


ка . 


2 d HU 43215 


BUD У 


RAGAG 


ee APD 


ома BOM 


WME ON 


Did 


802191 ادا 


040 


10/-1013 


На So 


Пеш -4925-5 


H^1-95195-5 


FIDE 205 


НТЗ--0306-3 


3432-1303 


3372-3305 


(ОТҮ X<) 


š & ® 


Farts ross Кететегисе l.i ا‎ 


lt. Мате 


A 48 

Ма 

«Иең 

LER GREEN $0 DEG 
LED RED 90. DEG 
L.HU Û 6 

МООА О 

MCA US 

7 

MUSSEL 

٥۴160 

MUS Ski 
TH. 
МЕ У ЈУ 

Мелон U 

Ме 

F SCOTCHELEX 40 
MAL. J. ӨР 

к 1 они диги 1X 
къ SK OHM ЖУАМ ТА 
< 1. ак они 1/ 人 4 1Z 
къ SK ОН 1/744 2X 
KR 1 GK OHM 1/4W 17 
к 10 OHM 1/44 iX 

К 10 OHM 1/4W 2% 

к 100 OHM 1/4W 1% 


к LOOK OHM 1/44 1% 


Hart یر‎ 


«ИМЕНЕ Е.К 
انا الال‎ ОВК 
JUMPERS ЕМ 
-E. L 
LED 


LG 


よじ 

TRAN ARRAY 
TRAN ARRAY 
LC 

FLUG 

LC 

eh... ТОК 
RESIST OF 
RESIS TOR 
RES J. 8 ОК 
RESIS TOR 
RESIST OR 
RESIS T OR 
Fe SJ. U ОК 


RESTS TOR 


ревет 1۳ L. A. on 


% bee seee көзе кке өзен ses вена sass көле кепе көзе вино өзек өзек әке SEES көзе ване көзе SONS нине ниви нове tees sees өзек көзе көзе sees зви көзе عم‎ жеке көле seos вана нана 


18 FEM تا لال‎ ОВК 

2 FAN JUMPER МАК 

4 РІМ JUMEER ШООК 
GREEN 9 DEGREE LED 


RED 90 DEGREE ІШЕ 


РКЕСТУХОМ ӘСІ REFERENCE 


DUAL FET ОР АМЕ 


2 MHZ 6809 МТОКОЗРКОСЕЗЗОК 


2 MHZ ELA 

2 MHZ DMA CONTROLLER 

2 MHZ TXMMER 

150 ns 64K DYNAMIC RAM 


УМУ TRANSISTOR ARRAY 


COMP ИЕМ PARC TRANS 78 TOR 


Бао CüiteSte OF 


40 РТМ CONNECTOR 


дека FAL. LOGIC ARRAY 


1 OWM 1/2М 1% 7+٤ 


1. ЗК OHM 1/44 1% RESISTOR 


1. АК OHM 174 17 RESIS TOR 


1. ЭК TJ 2K KE. . S Ole 


1. бик OHM 1/АМ TA RESISTOR 


10 OHM 1/4494 14 kek. S. SH 


10 1/44 2% RESISTOR 


LOO OHM 174+ 14 RESISTOR 


LOOK OHM 174 X^ RESISTOR 


D J. C y Малый е turer Pert Sumner 


Расте LC 
PACIFIC 
HAMILTON 
Hi C. TON 
HALL TON 
мама. TON 
НАМА T ON 
нама том 
МАМА TON 
мама. ТОМ 
намалом 
HAMILTON 
нама TON 
ROCUMI Y 
намалим 
нам. том 
Мама Y OiN 
Hé EL. TON 
NA. L. ОМ 
HAMILTON 
HAMILTON 
HAMILTON 
НАМА TON 


HAMILTON 


NAT سا1006‎ 


NATIONA. 


MOY 00.4۵ 


MOTOROLA 


MOTOROLA 


MOTOROLA 


MOTOROLA 


MOTOROLA 


MOTOROLA 


MOTOROLA 


8 J. GNE TLCS 


ЗМ 


NATIONAL. 


МЕРСО 


iil FC 


МЕРСО 


МЕЕСО 


МЕРСО 


МЕРСО 


MERCA 


МЕЕСО 


МЕРСО 


баще る 


хуз О OFS 

3005 

00620) 

L.HO 070 

00 

۳0 

MEBELI 

1۰6۷٣۰ 

MCGGE A 
TAO. 
MEAP O 

ме06004 

МЕЗ М 

3417-7040 

Ра лека 

SFRSU000 SERTES—1 
ЗРКОВОО ЗЕКТЕӨ-1. ЭК 
SFKS000 ЗЕЕ. K 
CRON UU SEREES-1. SK 
SFRS000 ЕКЕУ. 62k 
SFRS000 SERIES™“ Û 
ORSUOUSSERTES-L0 
0 SERIES J OO 


SFKS000 ЗЕКТЕ$-100К 


Parts Gross Reference .نا .ہا‎ Fase 7 


егі, Name Fark Pare Descrieti оп 


DLS от Fru. Рус лт er Part Sumner 


< LOK OMM L/4W Да _ RESISTOR LOK они 1/4W 1% RESTESTOKR HAMIL. TON МЕРСО 5еКЗ 000 SERLES™ OK 


x LOK OHM 1.7۶۶4۳۱۲ ZZ RESISTOR LOK TZW ZA RESISTOR HAMILTON МЕРСО (2000 ЕЛЕ OK 


+ LZK OHM 1/4 2A RESLSTOR LZK 1/4W 24 RESISTOR нам. TON МЕРСО CNS000 SERIES- 12K 


к 150 OHM 1/4М ХА RESIST GE 150 L/4W Фа КЕЗАЗЛОК HAMILTON МЕРСО CRS000 SERLES™ U 

R SOK они 1/4W 27 RES LS TOR LSOK LAN 2X RESISTOR нам. TON MEFCO CRKS000 SEREES-195014 

к 15RK OHM 1/59 іл REGIST OF Lok OFM "17/۶4۷۰ LA RESISTOR HAMILTON МЕРСО SFRKS000 SER. E. s . HK 

К ISK OHM 174+8 2X RESIS TOR LSK L/4W ZK RESISTOR HAM CL. TON MER Co CKS000 SERTES ИА 

к LOOK OHM ЛАА 22 RESISTOR LOOK Дуан 24 RESISTOR Мама ОМ МЕЕСО 5000 SERIES™ 1G OK 

К ALK OHM 1/44 17 RESTS UK 1K OHM. 1/44 14 RESISTOR HAMEL TON МЕРСО SPRIOC SERIES 4. K 

к ік OHM изн ZX RESIST OR LK 1/4 ил RESISTOR HAMILTON MER OO .۲9000ء۰‎ бЕКТЕЗ-ІК 

R Z. УК OHM 1/48 LA RESISTOR 2. Лк OHM 1731 1% RESTSTOR HAMILTON МЕРСО SFRS000 SERIES-Z. ZLK 
R S. ZK OHM. IZAN ZA a RESISTOR 2. ZIK 1/4W 24 КЕЗТЬТОК Мама T ON MERCO CRS000 SERTES+2. 21K 
R 2. 2M OHM 1740 27 RESIS TOR 2. ИМ 1/4۱ 2% RESISTOR HAMILTON МЕРСО CRS000 SERIES. 2М 

ка K OHM L1/53W.14 RESISTOR: . 2.4K OHM 1/4W 1% RESISTOR HAMILTON МЕРСО SFR5000 SERIES-Z. AK 
R Z. JAK OHM;T/44 1х. RESISTOR 2, Рак OHM EZAN 1% RESISTUR HAM CL. TON МЕРСО > 000. ВЕКТОРА МАК 
К 200 OHM 1/549 1X RESIST ОК 200 OHM LAAN 14 RESTSTOR HAM EL. TON МЕРСО ЗРКОООО SERIES-ZO00 

К 290 OHM 1/4W ZZ 4 RESLS TOR 200 ШНМ 1/4W ZZ КЕЗТЪТОК нем. TON МЕРСО 0000 SERIES 200 

к сок OHM L/494 ZZ RESIST OF ZOUK ا174‎ ИЖ RESISEIONR нама T Oi МЕРСО Ско000 ЗЕКЗЕЗСЛВОК 

к 24. HR ОНМ 1748. 197 RESISTOR #4. УК GHM 174۳ 17 RESISTOR Hé EL. TUN МЕРСО ӨРКЕ000 SEREIES-24. 9K 
R , AK ОНДА ЊЕ 2х RESISTOR 27. ЧК OHM 1/4 ZZ ۳ HAMIL ON ME. KL SERIGO SERIESOS-27. AK 
i ак OAM 174۸ 14 RESLS TURK АК UMM 1/4 17 RESISTOR HAMILTON МЕРСО 5٥۲ت‎ 000 ЗЕКТЕЗ-ЯК 

к Үк OHM 17 27 RESIST Oke 2k OHM 1/44 24 RESISTOR НАМА TON МЕРСО СООО SERLE 

K 3.01K OHM L/4W iz RESISTOR 3. АК OFM 1і/4М 12 RESTS TOR нам. TON MP CO 3283000 SERIES-3. ШІК 
К 3. ZK OHM чуан 14 RESISTOR 3. ZK OHM 1/4 17 RESISTOR НАМА ОМ МЕЕСО SPRO000 SERLIES-3 ЗЕК 


к-з 82 


< OHM 1/4W ZZ RESISTOR 3. 32k OFM 1/39 Зл RESISTOR HAMIL. TON МЕРСО СООО бЕКТЕӨ-3. ЗЕК 
FR 332 OHM ZAN 22 Fel 552.521 OF 332 L/4W 24 RESJISTOR НАМ TON МЕРСО CR5000 SERITES-332 


қ OSSZK UHM 1/44 17 МЕЗА T OR ЗЗЕК UHM 17494 1% ٣ك‎ намп.том МЕРСО 5۳۳ 000 БЕКТЕВ-ЗЗ2К 


Farts Cross Reference . . L. J. Tg ; Fame تا‎ 


haar Мате 


Fark Ture ПСГ Га Distributor Мәті Раси Pert Number 

R ззк OHM 79И ФА RES OS TUR зак чии 22 RESISTOR Hei CL TON МЕРСО Ска 000 ЗЕКХЕЗ-ЗЗК 

К 4, 79K OHM 1/4W 1% © RESISTOR 4. 73K. ОНИ EZAN 14 RESLSTUR намилом МЕСО 5۳۰۲1860-010 ЗЕКТЕ5-4: 75K 
R 4 УК ОНИ 1/44. 24 RESISTOR A. 75K 1731 ИЖ RESLSTUR HAMILTON МЕРСИ CRS000 SERICG-4. 75K 
K. 432 UHM ZAN 12 RES ILS TOR 432 ОНМ 1/4W 1% RESISTOR AMAL. TON MEPCU 5۳۱۷۶۱00 SERIEG-432 
R47. SK QHM 1/4W 14 RESISTOR 47. ВК ОНО 1745 14. RESISTOR | HAMEL. TON МЕРС ро SERIEOGT7. SK 
К 47. SK OHM 1/АМ 2%. RESISIOR 47. SK: LFA ги RESES EOR اوھ‎ ОМ iil FC СНО 00 SSERTES--47; SK 
қ 475 UM ТАМ 14 RES LS TUR ауз UMM Дуан 1х МЕЗАЗ Ture HAMEL. TOM МЕРСО 955000 لو 4 عابل کات‎ 

к 475 OHM 1/4 ZZ RESISTOR 473 LAW 525 RESISTOR HAMILTON МЕРСО CROUDL) БЕКТЕЗ-4/0 

R S. SR OHM 1231 1%. -RESISTOR S. век OHM «749. 3 RESISTOR HAMILTON МЕРСО 3255000 SERIES. OAK 
к 31. 1 UHM 1/44 1А Fo 552.51 ОК 51. 1 OHM: L/4W “LA: RESISTOR нами.том МЕРСО ЗЕК 0 ب00‎ SEKTES-O1. 
R 6, УК OHM 3/48 14 КЕЗЛОТОК & L9 OHM 174+۷ ILA RESISTOR HAMILTON МЕРСО SFRS0SO' SEREES-6. 19K 
ко 81K OHM 1/48 1% RESISTOR é BLIK OHM 7۶ا1‎ 1# RESTSTOR нама том МЕЈРСИЈ ӘРКЕ000 БЕКЈЕ5-6. 81K 
KR 681 онм 1/44 1% RESIS TOR 681 OHM 1/4W 1% REST STOR HAMILTON 0 85915۲0000 БЕКЛЕ5- 681 

к ВК OHM 1/4524 17 RESIST ОК SALK OHM ДИ 1Х RESIST OR HAMILTON МЕЕСО ЗЕеК 000 SIRYIES-6931K 
к 68K OHM 1/44 2% RESISTOR OBK 17 4۳ ZA RESISTOR HAMILTON МЕРСО CRS000. SEREES-69k 
R75. 0HM 1741 ZZ RESUS TOR 251748 ед RESTSTOR HAM DL. T ON MERGO CRIOU О SERIES 78 

К УК OM 174+۷ ZA RESIS ТОН ZIK ص174‎ 2% RESISTOR HAMILTON МЕРСО 09000 SERIES ORK 

R g. Zon OMM. УАН 2%. КЕЗІЗТОК В. CORK 1/4 24 RESISTOR нама ОМ МЕРСО CRS000 GERIES-8. 25K 
R 8 UHM 1/4W 1X RES E T Ul B25 UMM 7ا1‎ 4+۷۸ 14 RESISTOR нам. TON МЕРСО SPRSO00 SERIES-025 
кыр ЗОСКЕЛ-10 ST SOCKET 10 FAN SOLDER Тай. ROUND SOCKET HAM ILL TON ABAT 8059-2069 

RNO SOCKE Г-З ST BOCKE T 3 РІМ SOLDER ГАЈА. ROUND SOCKET HAMEL TON бус Т 8059-2151 

кыр 6ОСКЕЛ-Ө ST SUCKET 8 РАМ SOLDER TAIL ROUND SOCK, 1 нама том AGAT BOT 

КР ЛК OHM 518-6 RES NET LK OHM 6 PAN SIF RESISTOR NETWORK HAMILTON EOUIRNS ات43‎ ۵ا1٠‎ 10:1-10 


кр. 2. ZI ОнмВак-10 RES МЕЛ 2. کے‎ OHM 10 FIN SIF RESISTOR NETWORK МАРА TON СОЛА 1810311 0 222 
HAMILTON МЕРСО 95102 За 20222. 02 


OHM SIPS КЕЗ МЕГ 2. ФК OHM б РІМ SEE RESIS ГОК NETWORK HAMIL. Y ON 5 9509ЕІЗА2 20321. 02 


== 
A 
= 
~ 
: 
ы 
- 
~ 


RES. SK 724 RES МЕЛ 3. ЗК OHM 14 РТМ DIF RESISTER NETWORK НАМА TON ЕСІМ «11 УК» 002-332 


e e ® е е е е ө ө ө 296% e е е © ө ө る D е е 


Parts Cross Refjereenee Ый г 


Fark Мате 


RP ЗЭК DHM SLES 


ку LUUR EQURNS 


KY LOK EOURNS 3006 


RY LOK BOURNS 3299 


RY LOK 


SOURNS 3329 


RV AUK EOURNGS 3006 


KY SOK БОЕМ 3006 


RY کات‎ BOURNS 3006 


KY SK BOURNGS 3329 


КМ МЕ ГЕН ОД за 


oM ТОЛЕУ 


GM TPA 


Эм ОТЕ-6 


SW ODIP-G 


өм РЕ SEDI 


「EST-FOTNT 


1908+ 71 


ТЕБГ-РОТМТ 


TEST -PUNT 


TES fT-PüILINT 


TEST-FOLN] 


1112016 


1715991. НА 


DAA. 


EDGE 回 


ЕОСЕ-СКМ 


ЕОСЕ-КЕО 


Ыз» НТ 


EDGES YEL 


STUD 


3006 


Fart Turg 


КЕЗ МЕЛ 


RES МЕТ 


РОТ 


РОТ 


POT 


залесен 


SWITCH 


SWITCH 


SWATCH 


SMETCH 


HARDWARE 


HARDWARE. 


HARDWARE 


HARDWARE 


HARDWARIE 


наконаке. 


よし 


LC 


ІС 


Desmi sd. сим 


3. ЗК OHM 10 FIN SIF RESISTOR NETWORK 


3. ЗК OHM 8 РТМ SIF RESISTOR NETWORK 


100K 3006 10 TURN РС РОТ 

LOK 3006 10 TURN FC РОТ 

LOK 3299 ЗОЈАКЕ ПОР ADJUST РОТ 
LOK S329 ROUND-TOP ADJUST РОТ 
20K 3006 10 TURN РС РОТ 

YOK 3006 10 TURN ЕС РОТ 

“ко 3006 10 TURN PC РОТ 


ROUND-TOP ADJUST РІЛ‏ 3329 کات 


BOURNS DIOS TRIMMER POT e LOK/2Z0K/20K/ LOR 
5 


2 PUSXTXON DIF SWITCH 

4 POSITION DIF SWITCH 

6 KS. TA. ON DIF SWITCH 

8 РОӨТТТОМ DEP SWITCH 

SPDT PUSH-EUTTON АЛСА 
BOARD EDGE TEST РОЛМТ (EA. UI E.) 
BOARD EDGE TEST FONT СЕЕ 
BOARD EDGE TEST FONT CRIED) 
BOARD EDGE TEST PFOXNYT (WHITE Э 
BOARD EDGE TEST POINT CYELLOMW) 
BOARD STUD TEST FOLNT 

AXES تا١١ مال‎ кам 

IEE. E. 488 CONTROLLERS 


окаенто DISPLAY CONTROLLER 


[i e L, W fl. ac 


HAMILTON 


HAMILTON 
HAMILTON 


НАМА TON 


нами.том 


нам. TON 


HAMAL TON 


HAMILTON 


HAM LL TON 


HAM TL TON 


НАМА ON 


HAMIL. TON 


ANY 


ANY 


ANY 


ANY 


RICHEY 


HAMILTON 


HAMILTON 


HAMILTON 


НАМА TON 


HAMILTON 


намалим 


часо 


RES ELECTR 


AB THEM 


Pasga Y 


Мауи азса Fark Muamar 


URNS: 


ОМ 
0 


ОМА 
BOLENS 
UNSS 
EQUINE 
ОЦЕМ 
BOURNE 
BOWRNS 
EDURNE 
EOURNG 
ANY 

ANY 

ANY 

ANY 
DeL CG HT 
JOHNSON 
JOHNSON 
JOHNSON 
JOHNSON 
JOHNSON 
JOHNSEN 


товилва 


МЕС 


4810К-101-332 


4 309-1 О 3832Z 
9508136332 16L.0 02 


30066-124 
3006-1-9 
BO H- AU 
з329-1-108 
3004۴-168 
3006Р--1--503 
3006Р--1-502 
CEE 
МЕТ 71040-419-103 
765802 

/ 68804 
769806 
763808 
583-1112-010 
105--0760--001 
105-0784-001 
105--0752--001. 
1050751001 
10%-0787-001 
28-1549-101 
۲۷2016 
TMS99144 


141707 2:20 


